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ADDENDUM  TO 

FINAL  ENVJRONMENTAL  IMPACT  STATEMENT  (U) 


(U)  This  addendum  provides  to  some  areas  of  the  Final 

Environmental  Impact  Statemeot^P’]^)vis^Ue4Sep|^ber  1991. 


I 


<1 


(U)  Page  2.9-3,  2nd  iiill  para,  Sth  line:  Insert  "and  the  Nevada  SHPO  would  be  consulted" 
prior  to  the  phrase  "before  constiuction  of  these  lines  commenced". 

(U)  Page  2.9-3,  2nd  full  para,  6th  line:  Change  sentence  to  read  "Mitigation  measures  would 
be  implemented  (such  as  modifying  and  rerouting  the  lines,  and  recovering  any  resources  that 
are  discovered)  if  required  by  the  SHPO  following  consultation  to  reduce  ..." 

(U)  Page  2.9-5,  Health  Impacts  Table:  Change  "GA  bounding  case  accident"  to  "GTA  bounding 
case  accident".  In  second  footnote  change  "Mini-GA"  to  "Mini-GTA". 

(U)  Page  3.1-6,  Figure  3.1-3:  Change  "NNFD  Research  Laboratory  ^WFD-RL)"  to 
"Lynchburg  Technology  Center  (LTC)". 

(U)  Page  3.2-19,  2nd  para,  2nd  sentence:  Change  "predominate"  to  "predominant". 

(U)  Page  3.2-12,  3rd  full  para,  line  2:  Delete  "in"  and  add  comma  after  "NTS". 

(U)  Page  3.2-17,  3rd  full  para,  2nd  line:  Change  "  produce"  to  "are  produced". 

(U)  Page  3.2-20,  4th  full  para,  5th  line:  Dd^  "between  the  Mojave  and  the  Great  Basin 
deserts  at  elevations  oP.  This  is  rq)etitive. 

(U)  Page  3.2-25,  6th  para,  last  two  sentences:  Change  "above"  to  "below". 

(U)  Page  3.2-37,  last  para,  2nd  sentence:  Add  to  end  of  2nd  sentence  "...and  DOE  Orders 
5480.6  (Safety  of  DOEownod  Nuclear  Reactora)  and  5481. IB  (Safety  Analysis  and  Review 
System)". 

(U)  Page  4.1-1, 1st  para,  Srd  line:  Add  comma  after  "testing"  and  insert  "and  operation*  after 
"construction". 

(U)  Page  4.1-1,  4th  para,  last  line:  Insert  "environmental  itsouice"  before  "subsection". 

(U)  Page  4.1-3,  1st  full  para,  4th  line:  Change  "program"  to  "ground  test  facility". 

(U)  Page  4.2-4,  1st  full  para,  2nd  line:  Add  cmnma  after  "requiiements*. 

(tJ)  Page  4.2-6, 4Ui  paragraph,  8tb  and  9(h  semeoces:  Delete  both  sentences.  Information  is 
redundam. 

(U)  Page  4.2-7, 2nd  full  para,  3id  line:  Insert  "be"  after  "to". 

(U)  Page  4.3-1,  3nl  para,  6th  line:  Change  "cilher*  to  "both". 

(V)  Page  4.3-1, 3id  ptnu  7th  line;  Change  "or"  to  "and*. 


(U)  Page  4.3-2,  2nd  full  para,  1st  line:  Change  "is"  to  "has  been". 

(U)  Page  4.3-2,  4th  full  para,  5th  line:  Change  "regulation"  to  "regulations". 

(U)  Page  4.3-3,  3rd  para,  1st  and  2nd  sentences:  Delete  from  both  sentences:  "the  high 
significance  criteria  level  of. 

(U)  Page  4.3-3,  3rd,  8th  line:  Change  "operations  personnel"  to  "construction  and  operations 
personnel". 

(U)  Page  4.3-3,  4th  para,  9th  line:  Change  "construction"  to  "construction  and  operation". 
(U)  Page  4.3-7,  3rd  full  para,  3rd  line:  Delete  "both". 

(U)  Page  4.3-7,  top  line:  Change  "induced"  to  "included". 

(U)  Page  4.3-11,  fourth  paragraph,  first  sentence:  Change  "18,000,000  ft*"  to  "900,000  ft*". 
(U)  Page  4.3-20,  1st  para,  last  sentence:  Add  to  beginning  of  sentence,  "If  applicable...". 

(U)  Page  4.3-35,  5th  para:  See  General  Clarification  #2  above. 

(U)  Page  4.3-35,  5th  para,  1st  line:  Change  "negligible"  to  "high".  See  # _ for  explanation 

on  mitigations  that  result  in  insignificant  environmental  consequences. 

(U)  Page  4.4-1,  7th  para,  6th  line:  Change  "impose"  to  "pose". 

(U)  Page  4.4-2,  4ib  full  para,  4th  line:  Change  "regulation"  to  "regulations". 

(U)  Page  4.4-3,  2nd  para,  1st  line:  Change  "liO  dBA"  to  "greater  than  110  dBA". 

(U)  Page  4.4-3,  4th  para,  1st  and  2nd  sentences:  Delete  from  both  sentences:  "the  high 
significance  criteria  level  of". 

(U)  Page  4.4-3,  5th  para,  last  sentence:  Delete  "However,"  from  beginning  of  sentence. 

(U)  Page  4.4-5,  6th  para,  last  line:  Change  "78.000  m*'  to  "49,000  m*". 

(U)  t^e  4.4-6,  2nd  full  para:  Mixed  wastes  are  periodically  transported  off-site.  Tbeiefoie, 
the  remaining  capacity  would  be  more  than  the  value  cunently  given  in  the  paragraph. 

(U)  Page  4.4-9, 5tb  para,  1st  line:  Change  "affected,"  to  "affected  and". 

(U>  Page  4.4-10, 3rd  para:  Add  to  beginning  of  paragraph:  "A  reccmnaimnoe-tevel  biological 
resources  survey  conducted  at  the  Quest  site  identified  no  threatened  or  endangereJ  tpccirs 
(Section  3.2.2.3)."  In  first  sentence  charts  *pro«:tivtty"  to  "detailed". 


(U)  Page  4.4-18,  4th  para,  2nd  sentence:  Change  "cultural  and  biological  survey"  to  "cultural 
and  biological  resource  surveys". 

(U)  Page  4.4-18,  5th  para:  See  General  Clarification  ifl  above. 

(U)  Page  4.5-2,  third  paragraph,  11th  line:  Change  "impact"  to  "environmental  consequences". 
(U)  Page  4.5-3,  1st  line  from  top:  Change  "regulation"  to  "regulations". 

(U)  Page  4.5-3,  3rd  line  from  top:  Delete  "the  significance  criteria". 

(U)  Page  4.5-3,  2nd  full  para,  1st  line:  Delete  "the  high  significance  criteria". 

(U)  Page  4.5-4,  2nd  para,  3rd  line:  Change  "insignificant"  to  "si^iificant". 

(U)  Page  4.5-13,  2nd  para:  See  General  Clarification  #2  above. 

(U)  Page  4.8-1,  4th  para,  2nd  sentence:  Change  "1  x  10^‘°"  to  "7  x  10^"  and  "4  x  10'“"  to  "2 

X  10^". 

(XJ)  Page  4.8-2,  1st  para,  2nd  sentence:  Change  "1  x  lO*'®"  to  *7  x  10*"  and  "4  x  10“"  to  "2 

X  10*". 

(U)  Page  4.8-2,  2nd  para:  See  General  Clarification  it2  above. 

CU)  Page  4.8-4,  3rd  full  para,  1st  line:  Change  "would*  to  "could*. 

(U)  Page  A. 3-4,  4t!i  para  4,  4th  sentence:  After  "where"  insert  "small  quantities  could  be 
irradiate  in  existing  facilities  at  SNt  or  tran^ried  to  one  of  the*. 

(IJ)  Page  A.3-4,  para  4,  last  sentence:  After  "irradialioo*  delete  "small  quantities  could  be 
irradiated  in  existing  facilities  at  SNL  or  trani^xiitod  to  one  of  the”. 


Corrections: 


(U)  Page  Ex4,  3rd  full  para,  first  line:  Change  "and"  to  "however". 

(U)  I^ge  EX‘7,  Table  EX-1:  See  General  Clarification  #2  above. 

(U)  Page  Ex-8,  2nd  para,  first  line:  Change  "and"  to  "and  then". 

(U)  Page  Ex-8,  1st  para,  2nd  seotrace:  Delete  comma  aftei'  "impacts"  and  insert  "and  the" 
before  "potential".  Also  delete  comma  after  "bunker”. 

(U)  Page  Ex-8,  5th  para,  1st  line:  Delete  comma  after  "surveyed". 

(U)  Page  1st  full  para,  last  sentence:  Change  to:  "Therefore  the  enviromnental 
consequences  would  be  insignificant. 

(U)  Page  2.3-6,  1st  para,  4th  line:  Change  "for"  to  "from"  uranyl  nitrate. 

(U)  Page  2.3-22,  1st  para,  12th  line:  Rqplace  "...of  only  1  mrem/yeai-,  or  10%  of..."  with 
"...not  to  exceed...". 

(U)  Page  2.4-3,  4th  para:  Delete  paragraph.  This  information  is  presented  on  page  4.3-12  as 
a  site  specific  description. 

(U)  Page  2.4-8,  2nd  para,  3rd  lu^:  Change  *a{^licable  standard"  to  "applicable  standards". 
(U)  Page  2.4-3,  4tb  para:  Delete  2  ccmimas  in  text. 

(U)  Page  2.4-9,  1st  full  para,  I2th  line;  Change  "‘Ptack  record"  to  "The  track  record", 

(U)  Page  2.4-10,  3rd  para,  last  line;  Change  "populated  areas"  to  "work  areas". 

(U)  Page  2.8-2,  1st  para:  Delete  "by  more  than  35  dBA". 

(U)  Page  2.8-2  -  last  para,  last  line:  Change  "accidcBt"  to  "safety". 

(U)  Page  2.8-3,  1st  para,  2od  line:  Delete  2iid  sentence.  This  is  programmatic  section. 

(U)  Page  2.8-3,  2nd  para,  2nd  line:  Change  "proposed  testing  location"  to  "proposed  teeing 
locations". 

(U)  I^e  2.9-1,  3td  para,  8th  line:  Delete  "environmental". 

CU)  Page  2.9-2,  Table  2.9-1 :  See  General  CIirlTtcalkio  02  above. 

(U)  Page  2.9-3,  top  para,  1st  line:  Change  "dlsn^Xfid*  to  "disiupdons”. 


TABLE  EX-IA: 

SYNOPSIS  OF  SITE-SPECIFIC  ENVIRONMENTAL  IMPACTS  (U) 
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X 
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X 
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X 

No 
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X 
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X 
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X 

No 
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X 
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X 
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X 

No 
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X 
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X 

No 
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X 

Mi^ofotogy/  Air  QuaJiiy 

SMTS 

X 
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X 

No 
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X 
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X 
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X 
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X 
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Kadiotofica] 
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X 

Ym 
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X 
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SMTS 

X 
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X 

No 
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X 
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General  Clarifications  (U): 


1.  Radiological  Impacts  (U) 


(U)  This  section  provides  clarification  on  radiological  impact  issues  in  Sections  2.8.6,  2.8.7, 
2.9.7,  4.3.4,  4.4.4,  and  4.5.4). 

(m[)  There  are  meteorological  conditions  that  could  result  in  exceedance  of  the  predicted 
impacts  expected  under  typical  meteorological  conditions  described  in  the  EIS  sections 
referenced  above.  For  example,  under  normal  operations  of  a  full-power  QTA  test  (2000  MW 
for  1(XX)  seconds),  if  the  inversion  layer  height  is  1,0(X)  meters  instead  of  2,000  meters,  the 
resulting  dose  to  the  maximally  e^qros^  individual  would  be  120  mrem.  This  would  result  in 
potentially  significant  impacts,  specifically  NESHAPs  standards  would  be  exceeded  and 
increased  cancer  deaths  would  occur,  if  left  unmitigated. 

(HHI)  Testing  under  conditions  that  exceed  NESHAP  would  also  result  in  higher  doses  to  the 
population  as  a  whole.  For  example,  at  NTS,  a  QTA  run  of  2000  MW  for  1(XX)  seconds  during 
a  5.5  m/s  wind  blowing  toward  260",  a  stability  Class  D,  and  an  inversion  layer  height  of  1(XX) 
meters,  would  expose  the  population  to  a  dose  of  8.2  x  10*  person-mrem.  PredictMl  health 
effects  would  increase  from  1188  to  1188.07  cancer  fatalities  and  119  to  119.02  genetic  defects 
for  this  unmitigated  test. 

(HHI)  Testing  under  conditions  that  exc^  NESHAP  would  increase  doses  to  the  population 
near  ENEL  as  well.  For  example,  a  QTA  run  of  2000  MW  for  lOGO  seconds  during  a  5.5  m/s 
wind  blowing  towaid  100",  a  stability  Class  D,  and  an  inversion  layer  height  of  1000  meters, 
would  expose  the  population  to  a  dose  of  1 .9  x  10*  person-mrem.  P^cted  health  effects  would 
increase  from  28,049  to  28,051  cancer  fatalities  (a  prcdictexl  increase  of  2  cancer  fatalities)  and 
2,550  to  2,550.5  genetic  defects  for  the  unmitigaiKl  case. 


(U)  These  potentially  significant  impacts  of  exceeding  ^andards  and  of  increased  health  effects 
would  be  mitigated  to  insignificama  by  restricting  testing  such  that  the  impacts  would  be  limited 
to  those  described  in  the  Maximum  Offsite  Individual  Dose  and  Population  paragraphs  in 


sections  4.3.4.2. 1 ,  4.4.4.2. 1 ,  and  4.5,4.2.1 .  This  would  be  accomplished  by  moiutoring  and 
tlicn  modeling  actual  meteorological  conditions  (along  with  other  planed  test  parameters  (i.c. 
power  level  and  test  duration),  as  described  in  2.9.7  of  the  FEIS]  prior  to  each  test.  No  tests 
would  be  conducted  if  the  resultant  predicted  dose  to  the  maximally  exposed  individual  exceeds 
the  impact  described  in  those  sections  above. 

(U)  Since  normal  operatiotts  without  restriction  would  cause  a  potential  exceedance  of  NESHAP 
limits,  and  this  is  not  pcimissiblc,  analysis  of  the  impacts  of  an  accident  under  unmitigated  test 
conditions  is  not  necessary  as  testing  would  not  occur. 


kx/  I 
□  / 


2.  Radiological  Mitigations  (U) 


(U)  Impact  analysis  presented  in  Sections  4.3.4.2.1,  4.4.4.2.1  and  4.5.4.2.1  and  summarized 
in  Sections  2.8  and  2.9  assess  the  radiological  effects  of  testing  under  “program  model 
conditions”.  These  program  model  conditions  include  restrictions  on  meteorological  and  test 
conditions  such  that  impacts  are  negligible  and  the  environmental  consequences  are  insignificant. 
Since  unrestricted  combinations  of  meteorological  and  test  conditions  exist  that  could  result  in 
significant  radiological  impacts,  these  impacts  can  be  considered  high  and  potentially  significant 
but  mitigable  to  insignificant  as  shown  on  the  attached  Table  EX-IA  which  supersedes  Tables 
EX-1  and  2.9-1,  and  as  discussed  in  the  addendum  to  the  EIS. 

3.  Noise  and  Safety  Impacts  (U) 

(U)  The  environmental  consequences  of  noise  impacts  and  saf^  impacts  are  potentially 
significant  prior  to  mitigation  but  are  mitigable  to  insignificant.  Hence,  references  to  both  noise 
and  safety  environmental  consequences  after  mitigation  are  collected  to  insignificant.  This  is 
also  shown  on  Table  EX-1  A  which  supersedes  Tables  EX-1  and  2.9-1. 


-  -  ■ — ^ pro^ro-ni 

INTRODUCTION  (U) 


In 


EXECUTIVE  SUMMARY  (U) 

hcK.i>  propoe^Jl 


f 


) 


a  program  known  as 

_ ^  agency,  and  the  U.  S.  Air  Force  (USAF),  as  the  edndming 

lead  service,  prqx)se^  develop  the  technology  and  demonstrate  the  feasibility  of  a  high- 
temperature  particle  bed  rector  (PER)  propulsicm  system  to  be  used  to  power  an  advanced 
second  stage  nuclear  rocket  engine.  ~\ 


_ I  The  advantages  of  such  a  nuclear  propulsion  system  are  attributable  to  its  potentially  very 

high  specific  impulse  (I^)  capabUity  and  its  relatively  low  weight.  is  a  measure  of  the 
effectiveness  of  a  rocket  engine  is  expressed  in  units  of  time  (seconds);  it  literally 
represents  the  capability  of  generating  a  unit  of  force  (wands)  for  a  given  period  of  time 
(seconds)  for  a  given  unit  of  prc^llant  weight  (pounds).  The  objective  of  the  HHHHHHI 
program  is  to  develop  a  PER  rodeet  engine  having  an  of  approximately  850  seconds  and  a 
thnist  to  weight  ratio  of  30  to  40.  Ihi  would  be  double  Iqp  of  an  advanced  liquid  fuel  rocket 
engine  and  triple  the  I^  of  an  advanced  solid  fuel  rocket  engine  of  comparable  weight. 

(|m[)  A  PER  pn^lsion  system  would  allow  the  design  of  a  rocket  which  could  achieve 
extremely  high  accelerations. 


r'T^chSgydsve^edinSe^Dpi^^m^^ould^rae!¥a>^n^W^harmilhj^ 


and  civilian  missions  as  well 


^mH)  Deveioptnent  and  demonstralitm  of  the  PER  technology  includes  the  develc^ment, 
fabrication,  assembly  and  testing  of  materials  and  components,  and  the  design  and  construction 
of  a  ground  test  facUity.  These  facilities  would  be  used  for  testing  nuclear  subassemblies  and 
reac^Ts  and  for  ground  qualification  of  a  HUR.  rocket  engine. 

'Ns. 

(U)  The  purpose  of  this  Final  Eavironroemal  Impad  Statement  (PEIS)^  developed  in  accordance 
with  CouncU  on  Enyironmeinid  Quality  (CBQ)  Regutaiion  40  CFR  1505^, ^is  to  assess  the 
potential  cnvironmcnial  iinf»cts  of  con  went  developmcm  and  testing,  constructioo  of  ground 
test  facilities,  and  ground  testing^of4he«£seaibkd  system.  v  f  ^  ^  >  O 

(mi)  The  goal  of  the  mi  program  is  the  mSMHBHPHB  rocked  engine 

technology,  the  environmenial  impacts  of  flig^  teeing  will  be  assessed  in  a  subsesqueai 
environmental  analysis. 


PROPOSED  ACTION  AND  ALTERNATIVES  (U) 


(|m)  The  general  concqH  of  the  rodket  engine  involves  use  of  a 

remotely  controlled  reactor  that  heats  cryogenic  hydrogen  propellant  to  very  high  temperature 
gaseous  hydrogen  that  is  expanded  and  exhausted  in  the  engine  nozzle  to  produce  thrust. 

(jmi)  Activities  involved  in  the  pressed  action  consist  principally  of  1)  development  and 
testing  of  the  PBR  engine  and  propellant  components,  as-semhlies,  and  systems;  and  2) 
construction  and  q)eration  of  a  ground  testing  fa^ty. 

(jmr^jor  technologtcaf  issues  and  goals  of  the  HHHHB  include  the 

achievement  and  control  of  predicted  nuclear  power  levels;  the  develt^ment  of  materials  that 
can  withstand  the  extremely  high  operating  tempeiatures  and  hydrogen  flow  environments;  and 
the  reliaole  control  of  cryogenic  hydrogen  and  hot  gaseous  hydrogen  propellant.  The  testing 
process  is  designed  to  minimize  radiation  e}qx>sure  to  the  environment.-^  A  major  goal  of  the 
progmm  would  be  to  develop  fuel  particles  that  would  minimize  losses  of  fission  products. 
Tests  carried  out  for  the  program  would  progress  systematically  from  initial  nuclear  tests  and 
experiments  to  verily  the  PBR  concqjt  and  to  aipport  the  basic  reactor  design  develtq)ment;  to 
laboratory  tests  of  materials  for  reactor  and  nozzle  components;  to  laboratory  and  field  tests  of 
reactor,  nozzle,  and  propellant  assemblies;  to  cpen-cycle  subsystem  integration  tests;  and 
engine  demonstration  and  qualification  tests.  These  tests  would  in  dude  some  deliberate  tests  to 
failure  of  the  fuel  and  fuel  elements  to  chanudeiizs  fuel  meclianisms  and  margins. 

*  V 

(HIQ)  The  principal  (Ximponects  of  the  engine  subsystem  are  the  Particle  Bed  Reactor  (PBR), 
the  N(H2le  Assembly,  and  tiie  Propelkni  Management  System  (PMS).  The  Particle  Reactor 
consists  of  a  core  of  HHBH  ^  ^^ents  arranged  in  a  jjHHHHHB*  surround^  by 
a  neutron  moderating  material.  Each  individual  fuel  element  contains  millions  of  fuel  particles 
consisting  of  a  kernel  of  fissile  material  surrounded  by  one  or  more  prot«divc  coatings,  each 
nominally  HSHHi  ^  diameter.  Cryogenic  liquid  hydrogen  (LHO  at  2S~30  K  (-250  to  •ZdO’ 
C)  enters  the  reactor  assembly  at  the  reactor  dome.  The  hydrogen  is  admitted  to  each  fuel 
element,  moves  across  (be  particle  bed  where  it  is  heated  to  agproximately  3000  K  (2730’  C), 
and  then  passes  out  through  the  nozzle,  where  it  is  expanded  for  propuIMon.  This  system  is 
projcctai  to  gcireratc  a  power  level  of  2,000  megawatts  (MW).  Ttic  Prqiellant  Management 
System  provides  controlled  flow  and  pressure  to  the  engine  and  ancUlaiy  subsystem.  The  system 
coiisists  of  the  tank  isolation  valves,  pump  discharge  valve,  flowmeter,  temperature  cxmtio! 
valve,  mixing  chambof,  speed  control  valve  and  (uibopump  assembly. 

(Ground  Test  Paeillty  (U) 

(U)  One  location  at  the  DOE  Nevada  Site  (NTS)  and  two  locctioos  at  the  DOE  Idaho 
National  Engineering  Laboratory  (INEL)  have  been  identified  as  reasooahb  alternatives  for  a 
ground  test  station. 

(U)  The  ground  tc^  facility  would  be  constnK^  in  two  {Phases.  The  sub^scale  facility  would 
include  a  control  bunker,  data  acquisition  and  instromemaUoa/oMUrol  systems,  a  receiving  and 
assembly  facility,  a  test  cell,  a  coolant  supply  system  (hydrogen  and  helium),  an  effluent 


rntment  system,  a  remote  inspection  and  mamtenance  system,  roads  and  services,  and 
safeguards  and  physical  security,  ^pon  satisfactory  completion  of  tests  conducted  at  the  sub¬ 
scale  ^ility,  the  test  station  w(Mild  be  modified  to  the  Ml-scale  facility.  Several  components 
would  be  added  to  tiie  existing  sub-scale  facility  to  create  a  full-scale  facility.  These  include  a 
disassembly  building,  a  test  evaluation  center  and  additional  coolant  storage. 

(U)  An  Effluent  Treatment  System  (ETS)  would  be  designed  to  remove  from  the  effluent, 
radioactive  material  generated  as  a  result  of  the  proposed  ground  testing  activities.  The 
radic^^ve  emissions  would  be  reduced  to  a  level  ti^  is  consistent  with  the  current  as  low  as 
reasonably  achievable  (ALAEA)  program  princ4>les. 

The  effluent  treatment  system  would  be  designed  to  accomplish  the  following  objectives: 
1)  ensure  that  radioactive  fuel  material  entering  the  ETS  rmnains  in  a  subcritical  geometry;  2) 
cool  the  test  article  effluent  to  temperatures  acc^table  for  normal  migineeiing  materials  used 
in  gas  treatment  systems;  3)  remove  particular  and  ddrris  fiom  the  effluent  stream;  4) 
remove  nobel  gases,  halogens,  and  vapor  phase  contaminants  from  the  effluent  stream;  and  5) 
flare  the  hydrogen  gas  to  the  atmosphere.  The  ETS  may  be  removed  for  full  scale  testing  if  it 
is  demonstrated  that  the  fission  product  inventory  can  contained  and  the  impacts  would  be 
insignificant. 


Ground  Testing  (U) 


The  philosophy  of  the  ground  testing  activities  is  to  gradually  approach  prototypical 
conations  anticipated  to  be  experienced  during  a  test  flight.  The  propos^  system  ground  testing 
would  demonstrate  the  technology  through  a  series  of  tests  over  a  five  or  more  year  period 
leading  to  the  qualification  of  the  Particle  Bed  Reactor  (FBR)  engine  for  a  flight  test.  In 
general,  the  ground  tests  are  sequenced  to  commence  with  fuel  element  testing,  progress  through 
multiple  assemblies  that  gradually  ai^roach  prototypic  conditions,  and  culminate  in  a  prototypic 
assembly  fully  qualified  for  triplication  to  a  flight  vehicle.  Specifically,  this  test  series  includes 
the  Particle  Reactor  Integral  Performance  Element  Tests  (PIPEl’)  and  the  Engine  Integration 
Tests  (ETT)  as  well  as  tests  of  the  Mini  Ground  Test  Article  (mini-GTA),  the  full-scale  Ground 
Test  Article  (GTA)  and  the  Qualification  Test  Article  (QTA). 

(mi)  PIPET:  The  PIPET  test  would  be  the  first  self-sustained,  power  producing  PBR  test. 
This  test  would  demonstrate  the  reactor  fuel  element  operation  rtpr^^^te^w^dMsit^ 
temperatures,  pressures,  flow  rates,  and  power  durations.  lBach0[||||||yy^||^|^^ 
1^21  ^  subjected  to  5  operating  cycles  at  a  maximum  power  level  of  SSO  for 

as  long  as  500  seconds  per  cycle,  with  a  minimum  of  7  days  separating  each  operating  cycle. 

Engine  Integration  Tests  (Em:  Engine  Integratitm  Tests  pTs)  would  be  conducted  to 
demonstrate  the  propellant  management  system  withmit  an  operating  reactor  in  the  lot^. 


Gmund  Test  Article  rOTAV  The  mini-GTAs  are  seven  element  cores  designed  to 
^i%^t  more  closdiy  a  prototypic  fitil  size  GTA  PBR  and  would  be  (qiera^  similar  to  the 
PIPET  in  the  sub-scale  facility  test  cell.  The  full-scale  GTA  test  series  would  demonstrate  a 
FBR  op^on  with  reed  and  control  hardware  and  a  tiill  compkmmit  of 


instnimratation  including  the  piotntype  planned  .^sofs.  These  tests  would  demonstrate 
controllability  and  stability  at  lull  power  and  rapid  start-up  and  shi  Idown  under  computer  control 
over  a  simulated  fiili  mission  profile.  Tue  maximum  $ime  at  Ml  reactor  power  for  any 
individual  core  assembly  of  the  GTA  test  series  is  anticipated  to  be  approximately  1000  seconds. 

(OSHP  Otaalification  Test  Article  (OTA):  The  Qualification  Test  Article  (QTA)  is  an  engine 
which  simuktes  the  operation  of  the  comply  engine  sy^€^  at  near  prototypical  flight 
conditions.  The  engine  would  1)  r^resent  the  flight  ^gine  hardware  and  software  and  the 
pton^M^igtMssmpiofile  firing  fncludios  last  start 

qualify  the  ragioe  and  control  system  for  the  fi%ht  teSL 


Flight  Testing  (U) 


(U)  The  flight  test  is  not  part  of  the  proposed  action  analyzed  in  detail  in  the  FEIS  and,  prior 
to  a  decision  and  a  commitment  of  resoarccvt  to  flight  test,  formal  NEPA  documentation  would 
be  prqjared  to  assess  the  environmental  impacts  of  flight  testing. 


ENVIRONMENTAL  CONSIDERATIONS  (U) 

(U)  Environmental  consequences  associated  with  the  proposed  action,  the  no  action  alternative, 
and  three  ground  testing  site  altem^ves  are  addressed  in  Chapter  4.0.  The  no  action  alternative 
would  result  in  no  environmental  consequences  because  materials  and  component  development 
and  ground  testing  would  not  be  conduct. 

(U)  Potential  impacts  and  environmental  consequences  are  addressed  at  the  progiammatic  and 
site  specific  lovd.  At  the  programmatic  level,  waste  would  be  stored  on  the  installation  where 
testing  would  take  place  or  be  handled  in  existing  process  streams,  resulting  in  low  potential 
impacts.  Cultural  resource  and  biological  resource  ^rveys  would  be  conducted  for  any  area  not 
previously  surveyed  and  the  t^n^riate  Stide  Historic  Preservation  Ofiii^r  ^‘ould  be  contacted 
prior  to  conducting  any  pn^^iim  activities. 


(U)  Radiological  impacts  were  calculated  for  the  maximally  exposed  individual  and  total 
downwind  population  for  nonnal  operations  and  the  bounding  case  aeddent  scenario.  ReMts 
were  found  to  be  well  within  applicable  standards  acd  indicate  that  the  predicted  incteased  risk 
of  tmlth  effects  to  the  individual  or  the  predicted  increased  health  effects  to  the  population  are 
sufficiemly  small  that  tio  efifects  are  ea(|>ected  and  the  cavironmental  ctaiaequences  aw 
insignificant. 

(U)  Consideration  of  these  impacts  and  mhigarions  in  their  full  (xmtext  has  lad  to  the 
determination  that  tbs  HHHHHi  insigmfleant  pwgrammatic 

enviw&meiital  consequences. 


(JUIK)  Hie  principal  panicipants  of  the  ||g[  program  include:  (1)  Brookhaven  National 
laboiatoiy  (BNL)  in  Upton,  (2)  Babcock  and  Wilcox  03&W)  Nav^  Nuclear  Fuel  Division 
(NNPD)  in  Lynchburg,  VA;  (3)  S^dia  National  Laboratories  (SNL)  in  Albuquerque,  NM;  (4) 
Aerojet  Propulsion  Division  of  GENCORP  in  Sacramento,  CA;  (5)  Hercules  Aerospace 
CorporatioD  in  Magna,  LT;  (6)  Garrett  Fluid  Systems  Division  (of  Allied-Signal  Aero^ce 
Company)  in  Tempe  and  San  Tm,  AZ;  (7)  Airese^h  Los  Angeles  Division  (ALAD)  (of  Allied 
Signd  Company)  in  Torrance,  CA;  (8)  Grumman  Space  Electronics  Division  in  Bethpage,  NY ; 
(9)  Raytheon  Services  Nevada  (RSN)  in  Las  Vi^,  NV;  (10)  Reynolds  Electrical  and 
Engineering  Company,  Icc.  (RH^)  in  Las  Vegas,  NV;  (11)  Huor-Daniel,  Inc.  (FDI)  in 

Irvine,  CA;  (12)  the  ■BSBHIHHHPBHH  CD  ^  Washington,  DC;  (13) 
the  Dqraitment  of  Energy  Headqu^ra  in  Washington,  DC;  (14)  Idaho  National  Engineering 
Laboratory  near  Idaho  Fails,  ID;  (13)  the  Nevada  Test  Site  near  Las  Vegas,  NV;  (16)  USAF 
IMlips  Laboratory  in  Albuquerque,  NM;  and  (17)  the  U.S.  Army  Corps  of  Engineers  - 
Huntsville  Division  (USACE-HND)  in  Huntsville,  AL. 

(QH)  Three  site  alternatives  were  considered  for  tlm  m  ground  testing  facility.  These  include 
the  SMTS  site  at  the  Nevada  Test  Sits  and  the  QUEST  site  or  LOFT  facility  at  Idaho  National 
Bcgin^ring  Laboratories.  The  SMTS,  QUEST,  and  LOFT  alternatives  are  all  viable  ground 
test  facility  sites.  A  compilation  of  site-^peciric  environmental  imjmcts  are  presented  in  Table 
EX-1. 


(U)  Both  the  NTS  and  INEL  installations  are  remote  from  populMion  centers  in  regions  that  have 
a  relatively  dry  climate.  The  topography  of  the  NTS  is  topical  of  much  of  the  Basin  and  Range 
physiographic  province  with  elevations  ranging  from  910  to  1,370  meters  (3,000  to  4,5(K)  ft). 
Annual  precipitation  in  Southern  Nevada  is  approximately  10  centim^rs  (4  inches).  INBL, 
situated  in  a  flat  valley  surrounded  by  mountaios,  is  located  in  a  region  that  exhibits  semi-arid 
characteristics  with  an  annual  average  precipitation  of  22  centimeters  (9  inches).  Elevations  at 
INEL  range  from  1,430  to  1,580  rm^  (4,700  to  3,200  ft). 

(U)  Tbe  potential  environmental  consequences  of  tlm  proposed  acrion  shown  in  Table  EX-1  were 
assessed  for  the  following  environmental  rescnirees: 

Population  and  economy  -  The  maximum  employment  of  100  constniction  and  60 
operational  employees  would  be  available  from  the  existing  NTS  and  INEL  work 
force. 


Imr.d  use  and  infrasmichire  -  Land  required  for  the  ground  test  facility  would  be 
less  than  0.03  pmoem  ^  the  total  area  of  Phhar  the  NTS  or  INBL  installation. 

Noise  -  OSHA  safety  standards  would  be  maintained  for  program  employees  by 
enclosure  in  a  bunker  during  testmg  and  the  use  of  protective  equ^jmant. 
geoerai  public  would  be  far  beyond  any  noise  impacts. 

Cultural  resources » Cultural  resource  surveys  would  be  conducted  for  any  areas 
not  previously  surveyed  to  any  OMsatictioo  activUies. 


Safety  -  Woricer  training  piogiams  and  facility  design  safety  features  would  be 
implemented  to  reduce  the  probability  of  potential  acddmts  from  the  handling 
and  storage  of  hydrogen,  hdium,  and  oxygmi. 

Waste  management  -  Waste  would  be  bandied  in  existing  process  streams  at  NTS 
or  INEL  in  compliant^  with  all  appHcable  environmental  regulations. 

Topography  >  constnictioo  and  operation  of  the  facility  would  be  limited  to  a 
small  portion  of  NTS  or  INEL  installation  and  have  minimal  effect  on 
topography. 

Geology  -  There  would  be  a  negligible  impact  on  geologic  resources  at  any  of  the 
three  sites. 

Seismology  and  volcanism  -  There  would  be  no  impact  associated  with 
seismology  or  volcanism  at  any  of  the  three  sites. 

Water  resources  -  There  would  be  no  measurable  change  in  the  water  resource 
levels  nor  any  significant  degradation  to  water  quality  at  NTS  or  INHL 

Meteorology  and  air  quality  -  There  would  be  a  slight  and  temporary  increase  in 
air  pollution  from  the  use  of  heavy  equipment  during  the  construction  period. 

Biological  resow  -  Biological  resource  surveys  would  be  conducted  prior  to 
any  constnictiou  activities  for  those  areas  not  previously  auveyed. 

Hadtological  env  iroomeut  -  Ihe  very  low  dose  to  the  maximally  exposed 
individual  or  to^al  downwind  population  would  be  well  within  all  aj^licable 
standards. 

(IT)  There  were  some  difforences  indicated  betwesu  sites  for  potential  impact  levels  for  land  use 
and  infrastructure.  Land  use  impacts  would  be  negligible  at  SMTS  but  low  at  QUEST  and 
LOFT  because  areas  at  the  latter  two  sites  may  be  temporaiily  disnq^ied  by  testing 
activities.  In  the  context  of  the  total  gracing  land  availablet  however,  the  eavironmental 
consequence  of  this  impact  would  be  iiisi;;nificant.  Also,  public  foa^  cross  the  INEL 
installation.  As  a  result,  potential  infrastructure  impacts  would  he  negligible  at  SMTS,  twt  low 
at  QUEST  and  LOFT  if  public  roads  have  to  be  closed  dudng  test  nms.  Because  closes  would 
be  temporary  and  infrequ.^  and  because  ^Uemate  routes  are  availalde,  envisonmental 
consequ^m  would  be  msignificarit. 
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TABLE  EX-1: 

SYNOPSIS  OF  SITE-SFECmC  ENVIRONMENTAL 
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IMPACTS  (U) 


Mitigation  Environmental 
Planned  Consequences 


SMTS 

QUEST 


SMTS 

QUEST 


SMTS 
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SMTS 
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SMTS 

QUEST 

■CDFr,.-, 

SMTS 
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Significant 

Insignificant 

Potentially' 

Significant 

Insignificant 

Insignificant 

Insignificant 

Insignificant 

Insignificant 

Insignificant 
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needed  losignificant 


Insignificant 
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(U)  Potential  noise  impacts  would  be  high  and  environmratal  consequences  would  be  potentially 
significant  at  all  three  sites.  However,  since  the  general  public  would  be  far  beyond  the  area 
of  noise  impacts,  potential  impacts  to  the  few  wodGeis  ei^sed  during  testing  would  be  mitigated 
by  their  enclosure  in  a  bunker,  and  the  use  of  prc^ective  safety  equipment,  the  environmratal 
consequ^ces  would  be  insignificant- 

(U)  Cultural  resource  surveys  would  be  conducted  for  areas  not  previously  surveyed  and  the 
State  Historic  Preservation  Office  (SHPO)  would  be  consulted  prior  to  any  program  activity. 
Mitigation  measurers  wcmld  be  implemented  if  required  by  the  SHPO. 

(U)  Potential  safety  impacts  would  be  moderate  and  environmental  consequ^ces  would  be 
potentially  significant  at  all  three  sites.  However,  because  of  extensive  training  and 
precautionary  preparation  and  because  of  the  safety  design  features  of  the  facility,  there  is  a  low 
probability  of  an  accident,  and  the  enviromnmtal  consequences  would  be  insi^ificant. 

(U)  Waste  impacts  would  be  negligible  at  NTS  and  low  at  QUEST  and  LOFT.  AH  wastes 
would  be  handled  within  existing  process  streams  and  would  be  in  compliance  with  all  existing 
environmental  regulations  and  not  require  exceptional  procedures.  In  this  context,  ravironmenM 
consequences  would  be  insignificant  at  the  th^  alternative  sites. 

(U)  Biological  resource  surveys  would  be  conducted  for  any  area  not  previously  surveyed,  and, 
if  required,  the  FWS  would  be  omsulted  prim*  to  any  program  activities. 

(U)  The  calculations  of  the  effects  to  humans  of  low  levels  of  radiation  are  predieuxi  by  tlie 
MACCS  model  developed  for  the  U.S.  Nuclear  Kr^latory  Commission.  This  model  was 
developed  for  predicting  radiological  impacts  associated  with  releases  from  severe  accidents 
involving  terrestrial  nuclear  power  plants.  Ihe  model  depends  upon  a  set  of  *prc^ram  model 
conditions"  which  include  assumptions  of  fuel  particle  integrity,  test  run  times  ar^  power  levels, 
ETS  performance  and  meteorological  condUioos.  (These  prognm  model  con^t^  are 
described  fully  in  Section  4.3.4.) 

(U)  Normal  Operations  -  The  program  model  conditions  would  itsuU  in  a  radiological  dose  from 
normal  (^)erations  to  a  hypothetical  "maximally  exposed  individual"  and  to  the  downwind 
p(^Iation  which  would  be  well  below  NEIHBIAF  standards.  Modeling  of  the  dose  effect  of  the 
faculty  from  normal  opotmions  indicates  that  the  predicted  additionid  risk  of  health  effects  to  the 
individual  and  the  predicted  additional  health  effects  to  the  population  are  suffichmtiy  small  that 
no  health  cHects  are  eiqpectedteoccmfTCHn  radiation  erqwsute  at  Utepiogf^  cemditions. 

These  impacts  are  considered  negligible  and  would  result  in  iosignificanl  eaviroomental 
amsequences. 

(m|)  Bounding  Case  Acddeai  Scenario  >  (Calculations  of  the  impacts  of  ntdioloi^  doses 
resulting  frmn  the  bypoibetkal  bounding  case  accklemiceaatb  under  {rntgrammoddcMOdhio^ 
wctedeterotlnedby  theMAC(CStaixlel.  titis  hypothetical  Ixjundiagc^icciddst  assume 
the  total  isotope  inventory  at  the  tad  of  the  lon^nm  becomes  the  source  term.  Thedesigu 
base  aeddem  wmild  be  deteimiiied  during  the  safety  anaSyiis  ]»ocm  and  would  tte  some  frac^ 
of  the  hypothetical  btwnding  case.  Such  an  aeddeat  could  only  occur  luting  test  activities. 


There  is  no  risk  of  the  Ixmoding  case  accident  between  the  test  periods,  which  are  e^qpected  to 
be  10  to  20  minutes  long,  and  spaced  1  or  more  weeks  apait. 

(S)  The  BHHHBHH  scenario  would  result  in  a  dose  to  a  maximally  e:iq)osed 

individual  and  to  the  downwind  population  of  an  accident  which  would  not  exceed  applicable 
ANSI/ANS  15.7  accident  standards.  Modeling  of  the  dose  effect  of  the  facility  from  normal 
operations  indicates  that  die  predicted  additional  ri^  of  health  effects  to  the  individual  and  the 
predicted  additional  health  effi^  to  the  population  are  suffuiiendy  small  that  no  health  effects 
are  eiqiected  to  occur  from  radiation  mqxisure  at  the  program  model  conditions.  The 
environmental  consequences  for  die  maximally  eiqxised  individual  would  be  insignificant. 

(U)  The  potential  environmental  consequences  discussed  above  for  radiological  impacts  are  based 
on  the  "program  model  conditions"  descrdied  in  4.0.  The  safety  and  environmental  impacts  of 
radioactive  releases  are  based  on  a  number  of  factors  which  dir^y  affect  the  exposure  to  site 
woricers,  installation  woricers,  and  members  of  the  general  public.  Based  on  the  best  available 
information,  including  conservative  engineering  judgements  of  fiiel  particles  and  fuel  element 
characteristics,  ETS  design,  required  run  time  and  power  levels,  and  assumed  meteorological 
conditions,  all  sqrplicable  standards  are  shown  to  be  met.  The  analysis  indicates  that  potential 
radiological  impacts  are  well  within  applicable  standards  for  the  modeled  meteorological 
conditions.  As  the  technology  is  developed,  additional  information  may  indicate  that  test 
conditions  can  be  redefined  to  ^ow  greater  flexibility  and  maintain  radiological  hazards  within 
limits  set  by  applicable  standards.  Also,  this  information  would  allow  the  identification  of 
measures  to  reduce  hazards  to  as  low  as  reason^ly  achievable. 

(U)  The  testing  program  would  define,  compatible  with  testing  objectives,  the  ai^ropriate  set 
of  conditions  under  which  tests  would  be  c^ucted  such  that  radblogical  releases  would  be 
within  all  applicable  standards.  To  ensure  that  these  established  conditions  can  be  achieved, 
the  testing  program  would  be  subjected  to  the  Safety  Analysis  Report  process  as  required  by 
DOE  Older  5480,6,  "Safiriy  of  Department  of  Energy-Owned  Nuclear  Reactors." 

CONCLUSION  (U) 

djBftMhougb  the  SMTS,  QUEST,  and  LOFT  rites  all  would  be  suitable  for  conducting  the 
program,  radiologicri  exposure  would  be  less  at  SMTS  because  of  the  greater 
distance  to  the  site  boundaries  and  lower  population  around  the  rite. 

(U)  Consideration  of  potential  impacts  and  mitigation  in  thd^fo^wmcxt  has  led  to  the 
detormination  that  cooriruction  and  testing  issodated  with  the  |||||||||^^  program  at  any 

of  the  three  alternative  rites  would  result  in  no  rigclficant  enviromneatal  consequences.  Prior 
to  a  decision  and  a  commitment  of  resources  to  digbt  test,  fonual  NEPA  documentation  would 
be  ptepared  to  ass^  the  eovironmeotal  impacts  of  Eight  testing. 

(U)  The  No-Action  alternative  (i.e.,  discontinuing  the  program)  would  result  in  no  construction 
or  testing  impacts  and  wouM  preclude  derelopmem  of  tito 
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A.2-4 

PIPET,  Accident,  2  km  Inversion  Height  Total  Pcpilation 

Dose  at  INEL  50  Year  Ckumnitted  Effective  Dose 

Equivalent  (U) 
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A.2-5 

GTA,  Accident,  2  km  Inversion  Height  SO  Year  Committed 

Organ  Dose  (U) 

A.2-6 

A.2-6 

GTA,  Accident,  2  km  Inversion  Height  SO  Year  Committed 

Elective  Dose  Equivalent  Pathway  Brealmut  (U) 

A.2-7 

A.2-7 

GTA,  Accident,  2  km  Inversion  Height  Total  Pt^mladon 

Dose  at  NTS  50  Year  Committed  Effective  Dose 

Equivalent  (U) 

A.2-8 

A.2-8 

GTA,  Accident,  2  km  Inversion  Height  Total  Peculation 

Dose  at  INEL  50  Year  Comm^ed  Effective  Dose 

Equivalent  (U) 
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1  Day  Holdup  50  Year  Committed  Effective  Dose  Equivalent  (U) 
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A.4-2 

GTA,  Yearly  (^ration,  2  km  Inversion  Height  With  ETS  and 

1  Day  Holdup  SO  Year  Committed  Effective  Dose  Equivalent  (U) 

A.4-3 

A.4*3 

PIPET,  Accident.  2  km  Inversion  Hdght  SO  Year  Committed  Effective 
Dose  Equivalent  (U) 

A.4-4 

A.4-4 
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Dose  Equivalent  (U) 

A.4-5 

1.1  PURPOSE  OF  THE  PROPOSED  ACTION  (U) 

(gm)  The  mi  is  coatmually  seeking  to  develop  and  improve  noon  the  most  advanced  and 
effective  propulsion  systmus  for  the  major  components  of  a 
support  of  this  continuing  effort^  PBRpnpilsion  system  is  wh^dtered  by  the 
the  USiAF  for  use 


^  ^  potential  performance 

of  PBR  propulsion  systems  greatly  exceeds  that  of  systems  using  cryogenic  liquids  or  solid  fuels. 
The  stupes  show  that  other  prcpulsion  systems  cannot  equal  the  potential  performance  of  PBR 
engines  even  when  scaled  to  very  large  size  vehicles.  For  example,  to  achieve  results  similar 
to  a  second  stage  PBR  prqpulsion  syaem  would  require  a  conventional  precision  system  (solids 
or  liquids)  that  would  weigh  S-S  times  more  than  PBR  systans.  The  relatively  low  weight  of 
the  PBR  prc^Hilsion  system  allows  the  design  of  a  rock^  that  is  approximately  the  size  of  the 
current  Peace  Keqper  vehicle  (Gnimman,  1988;  Lenmd,  1988;  Falco,  1990;  IX)D,  1991). 


(Ml|h  The  advantages  of  such  a  nuclear  prqputsion  system  are  attributable  to  its  potortially  very 
high  specific  impulse  0^)  capability  ai^  its  relatively  low  weight.  Isp  is  a  measure  of  the 
effectiveness  of  a  rocket  enj^  and  is  expressed  in  units  of  time  (secxmds);  it  literally 
represents  the  capability  of  generating  a  unit  of  force  (pounds)  for  a  giveapen^^^me 
(seconds)  for  a  given  unit  of  propellant  weight  Oxmnds).  The  objective  of  themHMBMi 
program  is  to  develop  a  PBR  rocket  engine  having  an  Isp  of  afproximaiely  850  seconds  and  a 
throst  to  weight  ratio  of  30  to  40.  This  would  be  double  the  Isp  of  an  advanced  liquid  foci 
rocket  engine  and  triple  the  Isp  of  an  advanced  sedid  fuel  rocket  engine  of  cotapaiahle  weight 
(Falco,  1990). 

Th^  PBR  nuclear  rocket  engine  tbeiefcre  is  directly  applicable  HHBHHHi 
IpIIIIIIIPPI^^  and  is  uniquely  qualified  to  perform  a  number  of  key 

military  misskms,  many  of  which  cannot  be  peifoitned  by  chemical  propulsion  syis^s  because 
of  their  much  lower  I^.  Specificatiy,  the  PBR  wouWprobaWy  teach  900  seconds  and  may  wdJ 
exceed  1000  sccorkls  of  I^.  Chemical  rocket  technology,  by  comiast,  is  not  expected  to  ac^ 
performance  game  much  beyond  curraot  levels,  or  at  reach  SOO  seconds  of  (Venetoklis, 
1991). 


Such  a  ITSR  pyppilsion  system  wmdd  allow  the  design  gf  a  roefeet  which  could  achieve 
extreacely  high  accelerations, 


u^ieaeot  a  sigruficant  iocime 
decrease  In  r^uirements  for 


ciyc^oic  or  i^lid  fuels  (Falco,  1990).  This  could 

and  an  accompanying 

(Horanri590b). 


The  FBR  also  offers  advantages  over  chemical  systems  by  pennitting  the  use  of  a  much 
lights  vehicle  for  the  same  payload,  or  by  increasing  the  payload  capability  for  the  same  vehicle 
mass.  Mtaimiziag  flight  time  is  an  impoitant  requirement  of  the  BBHHHHIHHHfil 
missions  sensitive  to  engine  thmst*to>weight  ratios.  The  throst-to>weight  ratio  for 
the  PBR  prc^ulsion  systom  makes  the  engine  mass  a  much  less  significant  portion  of  the  overall 
vehicle  mass  and  enables  the  deployment  of  effective,  compact  second  stages  which  would  assist 
in  (Ven^^,  1991).  Develqpment  of  PBR  technology  would  provide 

a  range  of  options  not  presMifly  available  for  I 


^mi)  The  peifonnance  offered  by  the  PBR  propulsion  system  offers  unique  capabilities  to 
military  mission  planners  in  tcims  of  increased  av^ble  impulse,  reduced  weight,  and  reduced 
complexity.  The  PBR’s  high  Isp  and  compactness  provide  a  substandal  improvement  to  rock^ 
engine  performance,  and  make  it  a  valuable  asset  to  military  planners  (Ven^bldis,  1991). 


(Hg)  To  develop  and  demonstrate  the  feasibility  of  implementing  the  capabilities  of  a  FBR 
propulsion  system,  the  m  is  undertaldng  this  research  program  using  a  phased  or  incremental 
^roach.  The  innovative  technologies  involved  in  reaching  the  program  objectives  require 
t^  many  experimental  activities  take  place  that  address  the  design,  febiicatiou,  testing,  and 
analyses  of  the  nuclear  and  non-nuclear  components.  These  components  consist  of  nuclear  fuel 
elements  and  reactor  components,  attitude  control  systems,  pr(^)ellent  flow-control  systems, 
turbo  pumps,  and  ecgiiiie  noz^es. 


(m|)  Also,  as  an  integral  part  of  the  development  program,  a  ground  test  station  is  proposed 
to  be  ^signed,  constructed  and  operated  to  provltto  facilities  for  testing  of  nuclear  assemblies 
and  reactors  and  for  ground  qualification  of  a  PlitR  rocket  engine. 

SH  ^  entered  into  agreemoits  with  the  USAF  and  the  Dqpartment  of  Energy 
(DOE)  to  develop  and  test  this  technology.  The  goal  is  to  develop  a  nuclear  rocket  eugine  that 
provides  significant  performance  advanU^s  over  chemical  rockd  engines  and  to  dememstrate 
minimal  environmental  and  safety  risk.  The  ||[||B,  USAF,  DOE  and  Natioiial  Aeronautics  and 
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Space  Administration  (NASA)  are  all  providing  technical  e}q)eitise  to  support  attaining  these 
goals. 

(yy)  As  the  lead  agency,  the  H|  is  pr^Noing  this  Environmmital  lnq)act  Statemmit  (EIS) 
to  analyze  the  environmental  consequences  of  the  nuclear  rodmt  engine  devdiopmmit  program 
as  required  by  the  National  Environmental  Policy  Act  (NEPA),  the  Council  on  Environmmital 
Quality  (CBQ)  r^ulations  that  implement  the  Act  (40  CFR 1500-1508),  Depanmmit  of  Defense 
(DOD)  Directive  6050.1,  and  by  DOE  Order  544G.1D.  The  puipose  of  ^  EIS  is  to  analyze 
the  impacts  of  implmnenting  actions  and  tlmir  alternatives,  and  to  ^dcp  s^ropiiate  mitigation 
measures.  The  DOE  and  the  USAF  are  coqterating  agents  for  the  EIS,  due  to  their  expertise 
in  the  technology  and  DOE’s  role  as  host  for  the  ground  test  site  and  the  USAF’s  role  as 
successor  lead  agency.  While  the  BS  will  be  involved  through  completion  of  the  construction 
of  the  subscale  ground  test  facility,  the  USAF  will  continue  the  implemectation  of  the  m 
program  through  the  full  scale  ground  test  and  qualification  of  the  PBR  reactor  engine.  The 
DOE,  as  a  coq)erating  agency,  will  host  the  ground  test  operatiou  at  a  DOE  installation. 

(U)  A  decision  to  engage  in  this  technology  research  program  does  not  constitute  a  decision  to 
perform  a  flight  test,  engage  in  marmfacturing  or  dq>toy  the  technology. 
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hi  SCOPE  AND  STRUCTURE  OF  THE  EIS  (U) 

(Qy)  This  EIS  assists  the  decision  maker  in  evaluating  the  following  two  main  issues:  1) 
whether  or  not  to  continue  PER  technology  developmoit  through  ground  testing  (programmatic 
^cision),  and  2)  where  the  ground  testing  should  take  place  (site  specific  decision).  ^ 

(U)  The  EIS  assesses  the  pot^tial  environmmital  impacts  of  component  develcpmmit  and  testing; 
construction  of  ground  test  facilities;  and  ground  testing  of  the  assembled  system.  Ihe  decision 
to  flight  test  will  be  made  in  the  future.  The  impacts  of  a  flight  test  are  addressed  in  this  EIS 
in  a  broad  programmtic  sense;  supplemental  NEPA  analysis  would  assess  the  detailed 
mivironmental  impacts  of  flight  testing. 

(|[Q)  The  description  of  the  proposed  action  as  well  as  a  discussion  of  alternatives  to  the 
proposed  action  appear  in  Section  2.0.  The  description  of  the  proposed  action  is  organized 
according  to  the  qjecialized  research,  development,  and  test  activities  required  for  the 
development  of  the  PER  rocket  engine,  including  a  discussion  of  the  system  ground  tests  series, 
construction  and  operation  of  a  new  ground  test  facility,  and  the  flight  test.  In  Section  3.0,  the 
test  facilities  and  alternative  sites  are  described  individually  as  part  of  the  affected  (mvironment. 
In  Section  4.0,  potential  environmental  consequences  and  mitigation  activities  are  described  for 
the  proposed  action  and  alternatives. 


2.0  DESCRIPnON  OF  PROPOSED  ACTION  AND  ALTERNATIVES  (U) 

2.1  OVERVIEW  (U) 

2.1.1  Introduction  (U) 

(|m)  HB  to  develq)  the  technology  and  dmonstrate  the  feasibility  of  a  high- 

tempeiatuie  particle  bed  reactor  prc^xilsion  system  to  be  used  to  power  an  advanced  second  stage 
nuclear  rocl^  engine.  Tbe  system  arrangemwit  for  the  e]q)erimental  rocket  is  shown  in  Figure 
2.1-1.  The  general  concq)t  of  the  HHIBBIB  rocket  involves  use  of  a  reactor  that 
heats  cryogenic  hydrogen  propellant  to  very  high  tmnperature  gaseous  hydrogen  that  is  e:g>anded 
and  exhausted  through  the  engine  nozzle  to  produce  thrust.  Activities  involved  in  the  proposed 
action  consist  principally  of  1)  development  and  testing  of  the  engine  and  propellant  management 
system  components  and  assemblies;  a^  2)  construction  and  operation  of  ground  testing  facilities. 

2.1.2  History  of  Program  (U) 

(BH)  In  1982,  scientists  at  the  Brookhaven  National  Laboratoiy  QSNL)  developed  the  concqjt 

of  the  PBR.  Soon  after  establishment  of  the  HBHBjBBBHHBBHBBIliHi* 
was  recognized  as  an  enabling  technology  for  a  number  of  potmitial  military  missions  requiring 
an  advanced  propulsion  system.  In  1987.  IM  assembled  an  industry/National  Laboratories 
team  to  carry  out  the  HBBBBBBBB^fll)  CHie  participants  and  their 

responsibilities  are  described  further  in  Section  2.3.1.) 

(BBB^  ^  research  development  and  testing  program  schedule  was  established  and  by  December 
1989,  the  program  had  made  significant  progress  in  verifying  the  PBR  coneqn.  Progress  had 
been  made  in  completing  preliminary  d^gn  reviews;  in  development  of  tto  manufacturing 
process;  in  development  and  testing  of  reactor  components  ami  materials;  and  in  developing 
en\'ironmental  and  safety  criteria  of  engine  and  vehicle  comptmeats  for  system  tests  (Figure  2.1- 
2). 

(BBB)  Preliminary  designs  have  been  (x>mpleted  and  reviews  have  been  comiuemd  on  various 
dements  of  the  engme  and  vehicle,  including  the  engine  nozde,  dm  nose  ome  and  its  separation 
systems,  the  carbon  fiber  propellant  tank  and  liner,  the  sU^  separation  system,  the  upper  stage 
^cture,  the  interstage  structure  between  the  booker  and  the  tqiper  mge,  the  stage  propellant 
start  and  feed  systems,  the  cryogenic  tuibopump  assembly,  the  inertial  navigidion  systems,  the 
attitude  control  systems,  the  command  destruct  system,  usd  the  ground  to  vehicle 
cooununications  sys^.  Manufacturing  processes  development  addressed  fbd  particles,  fuel 
elements,  engine  mxczles  and  tuibopump  oompooests.  The  devdopment  testing  for  reactor 
components  included  hydrogen  tdowdowo  tests  tm  candidate  fiid  paitides  and  fttts,  particle 
hearing  tests,  particle  nuclear  tests,  pulsed  irradiation  of  riid  dements,  reactor  critical 
ei^erimeuts,  yt'td  nmwiak  (esring. 

(BBB^ cariy  developmem  work  dernonstiamd  the  technkal  potenrid  of  a  nBR  rocket  engine 
and  oooduded  that  work  could  proceed  without  encountering  unaa^eptaMs  safety  hazards.  Bach 
DOD  service  secretary  eo(k)iaed  lim  iiiO|^  (Aldridge,  1988;  Atwood,  1989;  Marsh,  1989; 
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Ball,  1989).  In  the  spiing  of  1990  a  Task  Force  of  the  Defense  Science  Board  concluded  that 
the  pH  design  approach  was  technically  sound,  that  "there  is  no  obvious  reason  why  all 
s^H^le  safety  and  ravironmental  standards  should  not  be  met",  and  that  potential  national 
benefits  from  |||[  technology  extend  beyond  its  current  qiplication  to  aHHHHHBHHHB 
(Shea,  1991). 

(|mP  The  princqjal  paidcipants  of  the  m  program  include:  (1)  Brookhaven  National 
Laboratory  (BNL)  in  Upton,  NY;  (2)  Babcock  and  WMcox  ^&W)  Navjd  Nuclear  Fuel  Division 
(NNFD)  in  Lynchburg,  VA;  (3)  Sandia  National  Laboratories  (SNL)  in  Albuquerque,  NM;  (4) 
Aerojet  Propulsion  Division  of  GENCOBP  in  Saciammito,  CA;  (S)  Henmles  Aerospace 
Corporation  in  Magna,  UT;  (6)  Garrett  Fluid  Systmns  Division  (of  ^ed-Signal  Aerospace 
Company)  in  Tempe  and  San  Tan,  AZ;  (7)  Airesearch  Los  Angeles  Division  (ALAD)  (of  Allied 
Sign^  Company)  in  Torrance,  CA;  (8)  Grumman  Space  Electronics  Division  (GSED)  in 
Bethpagc,  (9)  Kaytheon  Services  Nevada  (RSN)  in  Las  Vegas,  NV;  (10)  Reynolds 
Electrical  and  Engineering  Company,  Inc.  (REECo)  in  Las  Vegas,  NV;  (11)  Fluor-Daniel,  Inc. 
(FDI)  in  Irvine,  CA;  (12)  the  HHHBHHHlHHHHHHi  ^  Washington, 
DC;  (13)  the  Dq)artment  of  Energy  Headquarters  (DO^)  in  Washington,  DC;  (14)  Idaho 
National  Engineering  Laboratory  (ENEL)  near  Idaho  Falls,  ID;  (IS)  the  Neva^  Test  Site  (NTS) 
near  Las  Vegas,  NV;  (16)  USAF  Phillqjs  Laboratory  in  Albuquerque,  NM;  and  (17)  the  U.S. 
Army  Corps  of  Engineers  -  Huntsville  Divirion  (USACErHND)  in  Huntsville,  AL. 

(U)  Other  potential  partic4)ants  include  (1)  Los  Alamos  National  Laboratory  (LANL)  in  Los 
Alamos,  Nhi;  (2)  Marshali  Space  Flight  Center  (NASA)  in  Huntsville,  AL;  (3)  Western  Test 
Range/Westem  Space  &  Missile  Center  at  Vandenberg  Air  Force  Base,  CA  near  Santa  Barbara, 
CA;  (4)  Arnold  Engineering  Develq;)ment  Cmiter  in  Manchester,  TN;  (S)  UNC  Manufacturing 
Company  in  Unc&sville,  CT;  (6)  and  Grumman  Corporation's  C!alverton  Facility  in  Long  Island, 
NY.  The  above  is  not  an  all  inclusive  list.  Other  participants  and  other  locations  of  present 
partic^ts  may  be  identifred  in  the  future.  Table  2.1’1  shows  the  princq)al  participants  and 
coc^rating  agencies  and  their  re^>sctive  reqtensibilities.  Table  2.1-2  shows  other  potmitial 
paitte^rants. 

(mi)  The  ptq)osed  action  is  to  continue  developmental  research;  test  materials,  manufacturing 
methods,  components,  and  subsystems  of  a  PBR  nuclear  powered  rocket;  and  construct  fecial 
facilities  for  ground  tests  involving  prototypical  assemblira. 

2.13  TechnoU^  Issues  (U) 

(mi)  Major  technological  issues  and  goals  of  the  BBIBHi  include  the 

achievement  and  control  of  predicted  nuclear  power  levels;  the  devdopment  of  materials  that  can 
withstand  the  extiemdy  high  operatUig  temperatuies  and  hydrogen  flow  envirooinents;  and  the 
rdiade  control  of  cryogenic  and  high  temperatuie  hydrog^  propdlant.  Tests  carried  out  for 
the  program  would  progress  lyriematically  from  initial  nuclear  tests  and  mqteriments  to  verity 
the  PBR  coucqK  and  to  tappotl  the  basic  reactor  design  devdopment;  to  laboiatory  tests  of 
mafiBriais  for  reactor  and  nozzle  compcmmits;  to  labontoiy  and  field  teris  of  reactor,  nozzle,  and 
luopellant  namgemant  systems  assemblies;  to  system  int^pd^  tests;  and  engine  demonstration 


TABLE  2.1-1:  SUMMARY  OF  PROGRAM  PARTICIPANTS  AND  COOPERATING  AGENCIES  (U) 
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<0>  Fluor-Damel,  bic.  (U)  Irvine,  CA  (U)  Effluent  Treatment  System  (ETS)  engineering 
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TABLE  2.1-2:  SUMMARY  OF  POTSmiAL  PARTIOTANTE' (l^ 
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and  qoalifieatioD  tests.  Upon  successfiil  completion  of  the  ground  tesdog, 


2.1.4  Testing  Requiranents  (U) 

(U)  The  development  of  materials,  components,  and  assemblies  for  the  program  requires  an 
extensive  series  of  laboratory  and  field  tests  involving  nuclear  and  non-nuclear  materials.  Most 
tests  involve  very  high  temperatures  and  pressures  in  potratiaUy  hazardous  hydrogen 
environments.  Each  test  performed  would  build  upon  the  success  or  failure  of  the  preceding 
tests.  Developmental  activities  and  testing  would  take  place  in  industrial  and  government 
controlled  laboratories  and  test  sites  in  various  parts  of  the  U.S.  Tliese  tests  are  described  in 
Section  2.3. 

2.1.5  Ground  Test  Station  (U) 

Demonstration  of  the  m  technology  requires  testing  of  reactor,  nozzle,  and  propellent 
management  system  assemblies;  system  integration  tests;  and  engine  qualification  tests.  B^use 
no  facility  exists  that  fully  meets  testing  requirements,  construction  of  a  ground  test  facility  is 
required.  Alternative  locations  for  a  new  ground  test  facility  were  considered  and  a  summary 
of  the  Site  Narrowing  Rqwit  finding  is  provided  as  i^^jent^  C.  One  location  at  the  Nevada 
Test  Site  (NTS)  and  two  locations  at  the  Idaho  National  Engineering  Laboratory  (INEL)  have 
been  identified  as  reasonable  alternatives  for  a  ground  test  station. 

2.1.6  Radiological  Safety  OJ) 

(mil)  The  basic  nuclear  safety  philosophy  of  the  BHHBHI  is  that  in  all  phases 

of  the  program,  every  effort  would  be  made  to  develop  a  safe  product  in  a  safe  manner.  It  is 
stated  program  policy  that  the  highest  priority  be  given  to  tsafi^  and  that  safety  concerns  be 
adequately  considered  in  all  deciduns.  It  is  the  program’s  objective  to  develc^  a  product  which 
can  fulfill  its  assigned  missions  without  undue  hazards  to  bf^th,  safety,  and  the  environment. 
Further,  the  developmental  program  <i.e.,  the  subject  of  this  BIS)  is  to  be  executed  in  such  a 
way  as  to  ensure  maximum  protection  to  the  health  and  safety  of  the  public  and  program  workers 
and  to  protect  the  enviroimrent  from  cootaminiUon  or  damage  as  a  omsequence  of  program 
activities.  Ttus  program  would  comply  ccmqilcxely  with  federal,  state,  and  local  rogukdons  or 
standards.  These  include  all  applicable  sections  of  Utle  10  CFR  (10  CFR  20^  10  CM  50,  ind 
10  CFR  100)  and  Title  40  CFR  (40  CFR  61  and  40  cm  141);  as  weU  as  DOE  OrJI<irJ9  54(^j.l, 
5400.5, 5480.6,  and  5480.11;  ANSI/ANS  15.7;  and  NCRF  R^it  PI.  In  addisbr  #ii^lcar 
risks  would  be  kqpt  as  low  as  reasonably  ichievtbh,  considering  fechnkal,  societal, 

and  other  relevant  factors.  Programme  and  site  s{>5cific  safety  piogiams 'm-  discussed  in 
detail  in  Section  2.4.3. 
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(U)  This  section  describes  the  main  components  of  the  HOmmUQ  systmn:  the  engine 
subsystem  and  the  non-engine  rocket  assembly. 

22*1  Engine  Sub^stems  (U) 

(H|)  Ibe  princ4)al  engine  subsystems  are  the  Barticle  Bed  Reactor  (FBR),  the  Nozzle 
Assembly,  and  the  Propellant  Management  System  (FMS). 


Particle  Bed  Reactor  (U) 


(mm)  The  Particle  Bed  Reactor  consists  of  a  core  composed  of 
fuel  elements,  surrounded  by  a  neutron  moderating  material. 


(mB)  individual  fuel  element  (Figure  2.2-1)  contains  millions  of  fuel  particles  containing 
fissile  material,  IHIHHHBHHHHiHli'  ^  particles  are  contained  in  the 
annular  ^ce  between  two  concentric  tubes  enclosed  in  a  hexagonal  block  of  neutron  moderator 
material.  Ibe  outer  tube  (rdferred  to  as  the  cold  frit)  consists  of  a  porous  aluminum  material. 
The  inner  tube  (referred  to  as  the  hot  frit)  h  a  sltm^,  tapered  cylimbr  composed  of  carbide 
coated  carbon-carbon  or  gnq^te  material.  Top  and  birttom  beryllium-alumina  end  assemblies 
complete  the  particle  bed  ^osure,  provide  positioning  for  fuel  element  in  the  overall 
reactor  assembly  and  comprise  portions  of  the  coolant  flow  distribusioo  paths. 


(mP  Cryogenic  hydrogen  (iK^  at  2S-30  K  (-250  to  -240*  C)  enters  the  leactor  assembly  at 
tbs  leactor  dome.  S«tveral  paths  provide  for  the  mcrveimmt  of  the  hydrogen  downwaid  through 
the  reactor.  Ihese  paths  are:  smaU  gaps  belwedi  ibd  elements,  clumnels  cm  m  the  rc^^ 
material,  the  smaU  gap  between  (he  inessuie  vetsd  WiU  aad  the  roHectm,  and  chan^ 
moderator  material. 

dMh  The  downward  flow  is  collected  m  the  bottiim)  the  core  and  is  adndtied  to  each  fuel 
clement  at  the  lower  end  assembly.  The  flesw  mefves  igrtwud  into  (he  volume  between  the 
moderator  and  cold  frit,  then  ndiaUy  Inward  throu|^  the  cold  frit  and  across  the  partide  bed 
whc«  it  is  heated  to  approximaieb/  3000  K  (2W  C)»  «wJ  the  he*  frit  Smn  a 

central  open  rogbo.  The  hot  exit  gas  from  ench  (taent  f^wi  downward  and  collecrively  «nte» 
the  nozzle  plenum  at  a  flow  rate  of  approximately  20  kg/fec  (SO  Ibi/aec).  A  snail  poritoo  of 
tlMbmgasisbledoffiQtoaiiuxiiigckii:ajerfitfv^ibO»t)^^>bpi^  the 


enabling  technology 


mnamder  is  directed  to  the  noszle  threat,  wh&re  it  is  ejipandsd  for  propulsion.  The  system  as 
described  here  could  generate  a  power  level  of  20C0  megawatts  (MW). 


(HHI)  The  pnncipal  technology  issues  and  goals  related  to  the  engine  are  (1)  verification  of  the 
PBR  coccq)t;  (2)  design  and  kbrication  of  fuel  particles  that  would  have  sufficiently  high 
melting  points;  (3)  d^igo  and  finbrication  of  the  "hot”  frits  to  withstand  high  temperatures  and 
not  react  adversely  to  the  fuel  particles  or  to  the  flow  of  coolant;  (4)  design  and  fabrication  of 
the  engine  nozzle  to  withstand  the  high  temperatures  and  not  react  adversely  to  the  propellant; 
(S)  design  of  the  cold  frits  to  distribute  coolant  and  match  flow  to  power;  and  (6)  design  of  a 
reliable  reactor  control  system. 


Babcock  &  Wilcox  (B&W)  has  the  princ^  responsibility  for  designing  and  fabricating 
the  Particle  Bed  Reactor  components;  assembling  the  various  reactors  used  in  the  systems  tests; 
specifying  the  requirements  associated  with  conducting  special  nuclear  tests;  smd  fabricating  and 
chaia^iizing  the  nuclear  fuel  particles. 


The  Pressure  Vessel/Nozzle  Assembly  would  perform  the  following  two  tasks:  (1) 
provide  pressure  containment  and  support  for  fte  PBR,  and  (2)  collect  hydrogen  gas  from  each 
reactor  fiiel  element  and  accelerate  the  gases  through  the  throat  section  of  the  expansion  ratio 
nozzle  skirt  to  generate  thrust.  The  nozzle  throat  would  be  coated  with  a  refractory  material  to 


minimize  erosion. 


(|m|)  A  diagram  of  the  nozzle  HhHBBHHBR  interface  with  the  reactor  is 
shown  in  Figure  2.2-2.  The  nozzle  section  terminatol  by  the  dotted  line  is  referred  to  as  the 
"cut-back"  nozzle,  and  represents  the  confipration  which  would  be  used  for  ground  based 
nozzle  testing.  The  cut-back  nozzle  would  provide  prototypical  back  pressures  to  the  reactor  and 
would  best  simulate  space  conditions.  (Testing  of  the  foil  nozzle  in  non-vacuum  conditions 
would  result  in  unrqiresentative,  and  possibly  destructive  pressure  loadings,  and  would  produce 
invalid  test  results.'^ 


(U)  The  Propellant  Management  System  (PMS)  was  shown  in  Fipre  2.1-1.  Its  purpose  is  to 
provide  controlled  flow  and  pressure  to  the  engine  and  ancillary  subsystem.  The  system  consists 
of  the  lank  isolation  valves,  pump  dischaige  valve,  flowmeter,  temperature  control  valve,  mixing 
chamber,  speed  control  valve  and  turbe^ump  assembly.  The  system  contains  provisions  for  tank 
pressurization  and  chilldown/conditioning  of  cryogenic  fluid  paths  as  well  as  for  supplying  the 
hot  hydrogen  working  fluid  to  the  thrust  vector  control  actuators  or  the  turbopump  as^mbly. 


(Jfll)  During  operation,  LH,  HHHHHHBHH  ^  propellant  tank,  flows 

through  a  tank  isolation  valve  and  enters  the  pomp  sectiem  of  the  forfaopump  assembly.  The 
pump  raises  the  pressure  and  temperature  of  foe  LHi  to  yjHHHHHHnSEHHHHHIl 
■IBm  respectively.  After  exiting  the  pump,  foe  propellant  is  delivered  to  foe  reactor  where 
lU^eated  to  the  design  temperature  of  ■HjliHBHI* 


.2-3 
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TEST  PROGRAM  (U) 


(U)  This  section  describes  material  and  coiqx)nent  developmeait,  labrication  and  assembly  of  the 
componmits,  construction  of  tbe  facilities  and  ground  testing.  BBBHHHHHHIH 
IBBII^IIIIIliyilPliyi^^  The  te^g  program  is  designed 

to  validate  each  component  before  preceding  to  the  subassembly  level  and  to  validate  each 
subassembly  before  proceeding  to  die  assembly  level.  A  high  level  of  confidcmce  will  be 
achieved  at  each  phase  of  testing  before  preceding  to  increasing  levels  of  complexity.  (Section 
2.3.3  describes  the  philosophy  of  the  ground  test  program.) 


(U)  The  testing  process  is  also  designed  to  minimize  radiation  exposure  to  the  environment.  A 
major  goal  of  the  program  will  be  to  develop  particle  coatings  that  will  minimize  losses  of 
fisrion  products  during  testing. 


(U)  Tbe  concqitual  flow  diagram  of  the  development  program  is  shown  in 

Figure  2.3-1. 


2  J.l  Materials  and  Component  Development  and  Testing  (U) 

(Hm)  Material  and  component  development  for  the  program  is  a  lengthy  process  in  which 
many  firms  and  organizations  would  participate.  Fabrication  and  assembly  of  the  m 
components  is  anticipated  to  take  place  at  many  sites.  The  principal  participants  in  the 
fabrication  and  assembly  process  include:  (1)  Brookhaven  National  Laboratory  (Bb^)  in  Upton, 
NY;  (2)  Babcock  and  Wilcox  (B&W)  Navd  Nuclear  Fuel  Division  (NNFD)  in  Lynchburg,  VA; 
(3)  Sandia  National  Laboratories  (SNL)  in  Altniquerque,  NM;  (4)  Aerojet  Propulsion  Division 
of  GENCORP  in  Sacramemto,  CA;  (5)  Hercules  Acroiqrace  Corporation  in  Magna,  UT;  (6) 
Garrett  Fluid  Systems  Division  (of  AUicd-Signal  Aerospace  Company)  in  Tempe  and  San  Tan, 
AZ;  (7)  Air-Research  Los  Angeles  Division  (ALAD)  (of  Allied  Sigi^  Company)  in  Torrance, 
CA;  and  (8)  Grumman  Space  Electronics  Division  in  Bethpage,  NY. 

(U)  Some  of  the  materials  tests  have  already  taken  place  but  are  included  in  this  Description  of 
Proposed  Actions  so  that  tbe  decision  maker  can  gain  a  fbll  understanding  and  appreciation  of 
tbe  research  and  development  that  have  led  to  the  proposed  actions.  Tests  that  have  already 
been  performed  are  so  noted. 

2J.1.1  General  Material  Tests  (U) 


(U)  The  material  devehipmeot  and  testing  are  described  below: 

Hydrogen  Erosion_Test  (ID 

(||||||||||||[)  ITie  hydrogen  erosion  test  would  be  (xmducted  at  Ganttt’s  facility  in  San  1^,  AZ.  This 
test  determines  the  resistance  of  hot  frit  candidate  materials  to  hydrogen  erosion.  The 
experiment  also  supports  tbe  develoiHuent  of  particle  coating  materials  and  investigates  the 
compatibility  of  candidate  coating  and  frit  materials.  These  tests  involve  flowing  gaseous  H, 


COMPONEMT  DEVELOPMENT  &  TESTING 


Figure  2.3-1 

DEVELOPIViENT  PROGRAM  FLOW  DIAGRAM 


over  samples  heated  in  an  induction  furnace.  Waste  products  from  this  e}^iiment  include 
gaseous  ^and  Ar  and  small  chips  of  caifaon/caibon  and  graphite. 

Matgjials.  Compatibility  Test  rui 


_ I  The  materials  compatibility  tests  are  being  performed  principally  at  BNL  with 

tots  being  performed  at  B&W  and  Garrett.  The  tots  determine  chemical  compatibility  among 
various  materials  in  a  hot  hydrogra  environment.  In  these  tests,  gi^hite  components  arc  heated 
in  a  stainless  steel  vessel  and  arc  subjected  to  high  tonperatuic  hydrogen  gas 

_ ^  Helium  gas  at  350  kPa  (50  psi)  is  used 

for  purging.  Waste  products  include  small  volumes  of  gaseous  H^and  He  and  a  small  amnimt 
of  evaporated  alcohol  and  acetone.  Ziirconium  oxide  and  boron  nitride  are  used  as  jns^ii^ting 
materials  in  these  experiments. 


Chemical  Processes  Testing  fm 

(Hm)  Chemical  processes  toting  would  take  place  principally  at  B&W  with  additional  tests  to 
be  conducted  at  BNL.  This  toting  involves  beating  graphite  samples  impregnated  variously  with 
utanyl  nitrate,  uranium  oxide,  and  uranium  carbide  in  nitrogen,  argon,  and  hydrogen 
environments  HBSISHHIHBHEBHHHVB'  products  from  these  tests  include 
the  impregnated  g^^)hite,  hydrogen  gas  and  ^eral  micrograms  of  ntmiral  uranium  per  month. 
All  the  uranium-bearing  materiaU  are  toxic. 

2  J.1.2  Nozzle  Matelal  Tests  (U) 

Engine  nozzle  development  and  fabrication  is  taking  place  at  Hercules  Aerospace 
Corporation.  The  goal  of  the  program  is  to  develop  a  material  which  is  lightweight,  (grates 
m  the  ai^ropriate  design  temperature  range  of  ^  ^  hydrogen 

compatible  ^  erosicH}  resistant. 

(U)  The  engine  nozzle  is  fabricated  as  a  single  piece  caibrnt-carbon  composite  structure.  The 
structure  is  formed  from  a  wovmi  carbem  fiber  pie-form  wbkdi  is  then  reinforced  with  a  carbon 
matrix. 


(U)  Three  types  of  nozzle  material  toting  would  be  performed  It  the  coupon  level.  These  are 
identified  as  matmials  prc^ities  tots,  mmeiials  compatibility  ((xurosion)  tots,  and  material 
erosion  tests.  The  temperatures  and  flow  rates  achieved  in  the  coupon  tots  are  below  those 
expected  in  the  fuU  scale  qreration,  but  are  considered  suffictent  to  properly  characterize  the 
materials  selected;  full-scale  materials  will  behave  in  the  laototype  in  a  similar  manner  as  the 
coupons  will  behave  in  these  tots.  Eadi  type  of  test  is  desci^ied  briefly  below: 


2.3-3 


'(U)  IteM  •!«  pKftOQIIpiB 


1)  Materials  Properties -Tests  OJ) 


(U)  Material  prciwrties  tests  to  provide  infonnation  to  suj^ri  design  tasks  and  to  verify  safety 
margins  would  take  place  primarily  at  B&W  with  si^poit  provided  by  BNL.  Test  q>ecimens 
machined  from  carbon-carbon  billets  are  conditioned  to  a  prescribed  temperature  in  an  inert 
(nitrogen)  atmosphere  and  tested  per  standard  methods.  Pn^ures  include  testing  fm*  tmisile, 
compressive,  and  shear  strengths;  and  thermal  ejqyansion;  conductivity;  and  diffusivity.  The 
waste  consists  of  scrap  pieces  of  caxbnn-cartxin.  No  haaardous  wastes  would  be  generated  by 
the  materials  properties  tests. 

2)  htotfiriaIsj£ompatit>ility  (Corrosion)  JEesta  (U) 

(|m|)  Materials  compatibility  tests,  which  are  taking  place  at  the  hot  gas  flow  test  facility  at 
BNL,  evaluate  the  corrosion  resistance  of  candidate  coated  carbon-carbon  materials  to  hot 
flowing  Hj  gas.  HHfc  gas  at  standard  flow  rates  temperatures 

ymillll,  and  volumes  BHHI  across  tim  samples.  Post  test  measurments 

of  the  samples  would  be  conducted  following  exposure  to  detennine  coating  and  carbon-carbon 
mass  loss. 


3)  MatgrialsJarasioiLlssis  (U) 

(U)  Materials  erosion  tests,  would  take  place  at  Qarrttt’s  hot  gas  flow  test  facility  at  San  Tan 
to  evaluate  the  erosion  resi^ce  of  candidate  carbon-carbon  materials  and  coatings  to  hot 
flowing  Hj  gas.  Hot  Ha  gas  (at  similar  flow  rates  and  temperatures  as  used  for  the  corrosion 
tests  discussed  above)  would  flow  across  sample  surfaces.  Post  test  measurements  of  the 
samples  would  be  conducted  folkrwing  eryxKuiro  to  determine  coating  and  carbon-cartxm  mass 
loss. 


2*3.U  Fuel  Devdopment  (U) 


The  development  of  refractory  materials  and  »»tings  for  fuel  particles,  which  are  mbject 
to  extremely  high  ternpetmures  and  possible  hydrogen  erosion,  are  some  of  Um  major  technology 
goals  of  the  program.  As  discussed  in  Sectimr  2.2.! ,  the  fuel  particles  omsist  ei^r  of  a  centrd 
kernel  of  fissile  material  surrounded  by  one  or  more  carbon  layem  and  an  outer  coating  of  a  aon- 
fissUe  refractory  carirk 


(U)  Work  presently  taking  place  at  BNL  is  aimed  at  determining  properties,  characteristics, 
performance,  and  ooo^ratibility  of  cffwtidate  materials  under  refoitmce  mmpentures  and 
pressures  as  well  as  their  reidivUy  with  hot  bydn^^  gas.  Ihe  erqireiiments  at  BNL  are  carried 
out  in  erdsting  facUitiPS  using  existing  as  iraiiiianfiB  furnaces,  inductima  furnaces, 

and  gas-flow  furoacts. 


(U)  Work  at  Babcock  and  Wilcox  is  aimed  at  synthesizing  the  kemds.  The  processes  and 
equipment  art  present  at  B&W  and  can  be  adapted  to  future  variations  in  kernel  constituents  with 
modification  to  tire  process  and  equqrment.  Any  of  the  future  variations  in  kernel  constitueats 


will  have  been  developed  in  the  laboratoiy  through  pilot  plant  levds  prior  to  introduction  into 
the  production  line.  Thus,  none  of  the  processes  or  equq)ment  used  or  anticipated  to  be  used 
in  the  synthesis  of  the  kernels  M  into  the  category  of  new  development.  The  processes  and 
waste  products  gmierated  will  be  a  part  of  the  in-pla^  control  system  that  is  anticipated  to  easily 
accommodate  this  activi^r. 

(imi)  Some  facility  modification  was  required  to  complete  fuel  manufacturing  activities  in 
support  of  the  m  Ingram.  The  modification  included  the  installation  of  two  bed  furnaces, 
ventilated  enclosures,  and  various  process  improvemmit  and  quality  ctmirol  equbmmil  (B&W, 


(0H)  B&W’s  past  e}q)erience  in  nuclear  fuel  fabrication  using  similar  materials  and  processes 
would  be  the  foundation  for  developing  fiid  particle  fabrication  methods  for  the  Particle  Bed 
Reactor.  B&W  would  develop  processes  for  application  of  high  temperature  coatings  on 
graphite  and  subsequent  theimomechanical  and  thermochemical  testing  to  assure  the  desired 
performance  at  refermice  temperatures.  Tliese  would  be  non-nuclear  heating  tests  to  measure 
chemical  effects  and  mechanical  prcperties  as  a  function  of  temperature  for  different  .coating 
processes.  Based  on  test  results,  the  (ytimum  coating  composition,  and  coating  process  would 


be  selected. 

• 

(MH)  The  quantities  of  low-ievel  radiological  waste  that  would  be  generated  by  ^  activities 
are  estimated  to  be  less  than  one  kilogram  (2.2  lbs)  per  mtmth  for  about  4-S  years.  Small 
quantities  of  mixed  wastes  [i.e.  trichioitK^yleiie  (TCE)]  would  also  be  generated.  B&W  has 
^  the  tqiplicable  permits  required  to  conduct  operations  in  support  of  the  ym  program.  No 
addition^  personnel,  facilities,  or  equipment  are  required  to  conduct  qrerations  at  B&W, 

(U)  Potential  processes  for  fabricating  fuel  particles  include  a  gelation  process;  a  difiusion 
process;  HIHHHHBHBBH'  ^  described  below: 

■Qglation.Eg>^ssJlQ 

(|m[)  Tbe  B&W  internal  gelation  process  uses  a  partially  hydrolyzed  mixture  of  uranyl  nitrate 
solution  mixed  with  concentrated  brntamethyleaeietriinine  (HMTA)  to  fmm  a  broth  that  is 
di^rsed  as  drqpl^  iido  a  hot  immiscibb  carrier  liquid  in  which  fire  gelidioii  occurs.  Heat 
initiates  the  gelation  reaction  wlucfa  releases  ammonia  by  de(X)mp(»ing  the  HMTA 
homogeneously  and  rapidly  throughout  fim  droplet.  Ihe  metal  piec^ritates  as  oxides  on  the 
^rheies,  which  are  then  sq:inted  from  the  carrier  liquid  aad  washed  to  in  ammt^um  hydroxide 
solution  to  remove  the  byproducts  of  the  leacfitm.  Following  washing  and  drying,  a  stream  of 
beat  treatments  are  to  cOQven  fim  *gieea'‘ kernels  to  sintered  kernels  of  the  proper  size  and 
density.  For  carbide  formation,  B&W  combines  highly  dispersed  carbon  with  the  uranyl  nitrates 
and  converts  the  oxides  to  carbides  in  a  high  temperatute  caibt^bemdc  conversion  preceding  the 
sintering  phase  of  the  furnace  processes. 


(U)  Hexamediyleflet^Runiis®  has  bei^  idoitifled  as  a  slight  health,  flaimiiabi%,  reactivity  and 
contact  hazard  primarily  as  a  sMa  and  eye  irritant),  however,  B&W  has  rite  ai^ropiiate  storing 
and  handling  procedures  to  preclude  any  impacts  on  safety.  In  addition,  B&W  has  appropriate 
storage  and  handling  procedures  to  preclude  any  impacts  on  safety  for  uranyl  nitrate,  identified 
as  a  radioactive  material  according  to  Department  of  Ttan^rtation  (DOT)  hazard  classification. 

pjffiisfenftsggss  (U) 

(|m)  'Ihe  diffusion  method  utilizes  a  zitcomum  carbide  (ZrC)  coated  uranium  carbide  (UC) 
^here.  This  method  involves  applying  very  thin  layers  (fla^  coatings)  of  carbon  and  zirconium 
metal  to  an  uranium  carbide  sphere  using  a  chemi(^  vapor  d^sition  technique.  The  particles 
are  then  overcoated  with  zirconium  carbide  using  standard  technology  already  in  use  at  B&W. 
The  resultant  "kernel'*  is  then  heat  treated  to  induce  inter-difhision  of  the  het^geneous  layers 
into  a  homog«aous  kernel. 


24.1.4  Hydrogen  Blowdown  Tesis  (U) 

(imi)  Hydrogen  blowdown  tests  are  being  performed  at  BNL.  These  tests  d^ain  data  on  fluid 
mechanics  and  heat  transfer  in  a  simulated  FBR.  In  these  tests,  simulated  non-nuclear  fuel 
elements  of  zirconium  oxide  aie  heated  to  2070  K  (I80(y  C)  and  then  subjected  briefly  to  Hj 
flow  at  7  MPa  (1000  psi)  and  2270  K  (2000*  C)  and  allowed  to  Wow-down.  The  hydrogen 
blowdown  tests  use  the  lowest  temperatures  and  pressures  possible  that  will  allow  validation  of 
the  numerical  models.  The  enpeiimeotal  ^paratus  consi^  of  a  pressure  vessel,  heater,  and 
coolant  storage  v^sel  located  in  a  concrete  ws^ed  enclosure.  Gaseous  waste  products,  including 
approximately  2  kg  (4.4  lbs)  of  hydrogen  per  and  lesser  amounts  of  helium  and  nitrogen 
are  exhausted  to  the  atmophere. 

24.14  ParUefe  Nuclear  Tests  (PNT)  (U) 

(MB)  The  Particle  Nuclear  Tests  (PNT)  are  taking  place  at  Sandia  National  Laboratory  (SNL). 
The  tests  are  a  scries  of  in-reactor  tests  to  determine  candWatc  PBR  fuel  paiticle  behavior 
performance  timitfi  and  firilure  mechanisms  when  subjected  to  nuclear  heating  for  different  times, 
temperatures  and  power  tevets.  This  informalimi  would  be  used  to  unprove  fidtneation 
techniques,  qualify  fuel  for  additional  testing,  and  determine  limited  safety  related  infoimation 
such  as  size  of  drirris  and  fission  product  rekase  resulting  from  particle  failure.  (Particle  firihue 
is  deflned  as  the  point  when  the  paiticde  fully  releases  Us  flsaion  products). 


(mi)  Ibe  tests  consist  of  the  inadiadon  of  small  cnicibles  of  fuel  in  an  aluminum  c^sule  in 
the  Annular  Core  Research  Reactor  (ACRR)  at  Sandia.  The  fiiel  particles  for  each  test  have  a 
total  mass  of  14  grams  (0.5  oz)  of  uranium  <^ide  of  which  5.6  grams  (0.2  oz)  is  folly  mniched 

uranium.  *^0  fourth  occur  each  year,  mBSBBflMBHHHBBHHHHHH’ 

The  test  capsule  is  filled  with  a  mixture  of  4%  hydrogen  gas  and  96%  inert  gas  (argtm  or 
helium).  The  particles  are  irradiated  up  to  10  times  in  each  test,  after  which  they  are  removed 
and  examined.  The  radioactive  waste  products  would  be  disposed  of  in  accordant  with  SNL’s 
existing  waste  program.  Estimated  radioactive  waste  products  gmierated  during  the  PNT  are 
shown  in  Table  2.3-1. 

23.1.6  Critical  Experiment  (CX)  (U) 

(mi)  critical  e)q)eriments,  which  were  initiated  by  Sandia  and  are  continuing  at  the  Sandia 
Pulsed  Reactor  (SPR)  Facility,  provide  experimental  verification  of  neutronic  computer  codes 
and  allow  measurements  of  parameters  which  could  not  be  resolved  using  computer  modeling 
techniques.  The  major  components  of  the  CX  are  the  assmnbly  structure,  fuel,  and  moderator. 
The  quantity  of  waste  products  produced  are  1,140  liters  (300  pi)  of  deionized  water,  5  grams 
(0.2  oz)  of  boron,  6  liters  (1.6  gal)  of  solvents,  6  liters  (1.6  gal)  of  manitol,  and  5  grams  (0.2 
oz)  of  toric  acid,  and  2(X}  liters  (55  gal)  of  anti-contamination  clothing.  A  NSSHAP  permit  is 
not  required  since  the  CX  te^  do  not  produce  any  new  radionuclides. 

23.1.7  Fhel  Element  Nuclear  T^  (U) 

(|j|||)  Fuel  element  develc^ment  nuclear  tests  include  both  component  and  operational  testing 
of  PBR  fuel  elements.  Component  tests  include  Pulsed  Irradiation  Particle  Element  (PIPE)  tests 
and  Nuclear  Element  Tests  (NET).  These  are  done  with  external  sources  of  ladiatimi  by 
inserting  a  fuel  element  in  existing  test  reactors.  These  tests  are  described  below: 

23.1.7.1  Pulsed  Irradiation  FkrUde  Elemem  (PIPE)  Tests  (U) 

(||||||||||[)  Tht  PIPE  tests  were  carried  out  to  verify  the  basic  P^c^c^^^ve^lga^  the 
performance  of  single  fuel  elements  at  inodeiate  teinpentfutes  HBHHHHHHHH 
power  densities  using  gaseous  hydrogen  coolant.  The  tests,  recently  completed  in  the  ACRR 
at  Sandia  Natioiul  Laboratortes,  provided  data  on  both  flow  and  thermal  cx^tions  of  cold  mid 
hot  frits  and  design  data  for  the  fuel  demmits. 

23.1.73  Nuclear  Etement  Tests  (NET)  <U) 

(■■I)  The  Nuclear  Blement  Test  (NET)  series  consists  of  fuel  elsmem  quaUricatUm  tests 
carried  out  using  the  ACIOI  at  Sandia  National  l4bandori»  Two  to  four  tests  are  planned  per 
year  over  a  two  to  three  year  period  staiting  in  1991.  The  purpose  of  these  tests  is  to 

demonstrate  Oie  intr^ty  and  perfonnanc»  of  ISR  fuel  elemem  desigm  under  cot^ 
temperature  and  modeiite  hydrogen  flow.  The  test  series  would  begin  at  tow  temperate^ 
subsequent  tests  appioadiing  During  each  test,  a  single  fuel 

element  would  be  repeatedly  inadiaiod  tq>  to  40  second  periods  in  the  ACRR.  Waste 
production  generated  during  the  NET  may  include  both  mixed  waste  and  radioactive  waste. 


TABLE  2^1 

ESTIMATED  RADIOACTIVE  WASTE 
FROM  PARTICLE  NUCLEAR  TESTS  (U) 


Products 

(Quantity 

fks/vr') 

Type 

Aluminum 

50 

Radioactive 

Polyethylene 

50 

Radioactive 

SS-304/316 

50 

Radioactive 

Tungsten 

0.1 

Radioactive 

Uramum-235 

0.015 

Radioactive 

Xenon/Kiypton  (gas) 

<0.01  cyyr 

Radioactive 

Zirconium  Carbide 

Other' 

0.1 

Radioactive 

'on  »UU«  nftuile  ff  <0.2  of  0J3 of  H|  ttO.  Ml  MmB  sf  |kM,  (llMkat.  ^OWM, 


These  wastes  would  be  disposed  of  in  accordance  with  SNL’s  ^dsting  policies.  Estimated 
annual  quantities  (based  on  peifonning  four  NET  tests)  of  such  waste  are  listed  in  Table  2.3-2. 

2  J.1.8  PropeUant  Managiunent  System  Testing  (U) 


(U)  Most  of  the  testing  of  the  components  of  the  Propellant  Managmient  System  would  be 
performed  at  Garrett  Fluid  Systems  Division’s  Tempe  fecility.  Spin  testing  of  the  turbine  wheel 
would  be  performed  at  exis^  test  cells  at  the  Ab-Hesearch  Los  Angeles  Division  (ALAD), 
Allied  Signal  Company  in  Torrance,  CA. 

2  Tuibopump  Assmibly  Testing  (U) 

(U)  The  objective  of  the  tuibopump  assembly  testing  is  to  mea.sure  the  pumping  performance  of 
the  turbopump  assembly  wh^  the  pump  is  suf^lied  with  a  source  of  either  ineit  fluids  or 
ciyogenic  hydrogen.  The  testing  consists  of  warm  air  and  steam  testhjg  of  the  turbine  wheel, 
and  cold  ^in  testing  of  the  rotatiog  assembly  using  a  blatteless  turbine  wheel.  All  waste 
hydrogen  generated  by  the  tests  would  be  burned  in  a  flare  stack  that  is  vented  to  the 
atmo^here. 


Eu.mBLTgst§  (U) 

(U)  The  pump  would  be  integrated  into  a  standard  pump  test  cell  and  driven  by  an  electric  motor 
or  an  air  turbine  motor.  Die  test  would  be  conducted  using  aHJioximately  37,000  liters  (10,000 
gal)  of  water  or  liquid  nitrogen  as  the  woiicing  fluid.  The  pumps  would  be  driven  ax  various 
iqieeds  and  relevant  performance  data  recorded.  Useful  pump  d^  would  be  generated  during 
component  testing  using  these  inert  fluids  in  place  of  cryogenic  hydrogen. 

IUlbiflg,IgSl  (U) 

(U)  The  turbine  shafl  would  be  coupled  to  »  dynamometer  to  measure  load  at  various  !|>eeds 
under  various  pressure  and  temperature  conditions.  The  tuibopump  as^nnbiy  would  tium  be 
installed  in  a  test  rig  that  would  allow  measurement  of  pump  fluid  flow  rites,  pump  pressures, 
pump  temperatures  and  pump  shaft  speed  while  pumping  cryogenic  hydrogen.  The  t^-hydrogen 
flow  rate  would  be  determined  while  maintaining  operating  temperature  and  pressure  at  the  inlet 
of  the  turbine  to  satisfy  an  qjcreting  ^peed  exmdition.  Approximately  56,700  liters  (15,000  gal) 
of  liquid  bydrogeu  would  be  consumed  in  less  than  one  hour. 

2J.1.8J  Hot-Bydrogen  Gas  Ckaeralor  Tesfioc  (l^ 

(U)  Ganett  is  responsible  for  the  hot-bydro^  gas  testing.  An  existing  hoc-hydrogen  gas 
generator  would  be  used  to  demonstrate  the  feasibility  of  generating  a  stream  of  hot  hydrogen 
with  a  heat  exchanger  oeschaiiism.  A  scatod  modd  of  the  hot-hydrogen  gas  gftaeraior  required 
u>  drive  the  lurbc^ump  assembly  would  be  tested  with  pie&suire^  hydrogen  and  oxygen. 
Temperatures,  pressures  and  flow  rates  would  be  measured  to  ddermine  tl^  effectiveness  of  the 
combustor  and  the  heat  exchanger  (Garrett,  1991). 


TABLE  23-2 

ESTIMATED  RADIOACTIVE  WASTE 
mOM  NUCLEAR  ELEMENT  TESTS  (U) 


Products 

Quantity 

flar/w) 

Type 

Aluminum 

100 

Radioactive 

Bei^Uium 

55 

Mixed  Waste' 

Molybdenum 

150 

Radioactive 

Polyethylene 

50 

Radioactive 

SS-304/316 

100 

Radioactive 

Tungsten 

1.0 

Radioactive 

Uranium-23S 

1.0 

Radioactive 

Xenon/Krypton  (gas) 

<0.1  Ci/yr 

Radioactive 

Zirconium  Carbide 
Other^ 

4.0 

Radioactive 

(Uf  Hbjai  tMmi*!  if  lynyiiMM  i>  or  eemm  ie  ooMaei  «il)  cAcr  WMnttM  ctMeriil*. 

HV)  OfcMT  jViMr  mi  inii*rr  v<rf  itfii ti.  iftft*,  mi  rio». 


(U)  ^5)ioxiiDately  1900  liters  (500  gallons)  of  cryogenic  hydrogen  and  oxygen  could  be 
consumed  in  less  than  one  hour.  All  waste  hydrogen  gmierated  by  the  tests  would  be  burned  in 
a  flare  stack  that  is  vented  to  the  atmo%)here.  The  burning  of  hydrogen  is  not  regulated  under 
the  Clean  Air  Act. 

23.1.83  Valve  Components  Testing  (U) 

(U)  The  objective  of  this  te^g  is  to  demonstrate  the  integrity  and  (^rational  accuracy  of  the 
i^)eed  control  valve  and  the  temperature  valve  control  actuator.  The  flow  of  hot-hydrogen  gas 
would  be  passed  through  the  components  while  it  is  operated  over  its  control  flow  range. 
Approximately  1 10  kg  (250  lbs)  of  hydrogen  would  be  burned  in  a  flare  stack  and  vented  to  the 
atmo^here  during  each  test 

23.1.8.4  Cryogenic  Component  Testing  (U) 

(U)  Development  tests  would  be  conducted  on  the  cryogenic  components  which  include  valves 
and  a  flow  m^  to  deteimiue  their  performance  in  a  cryogenic  hydrogen  envirmunent. 

(U)  The  valves  would  be  installed  in  a  test  rig  that  would  allow  the  measurement  of  port 
leakage,  external  leakage,  opening  rate,  pressure  drop,  and  closing  rate.  The  flow  meter  would 
be  installed  in  a  test  rig  that  would  allow  the  measurement  of  flow  accuracy,  pressure  drop  and 
response  time.  Approximately  37,800  liters  (10,000  gal)  of  cryogenic  hydrogen  would  be 
consumed  in  less  than  one  hour.  The  waste  hydrogen  would  be  burned  in  a  flare  stack  and 
vented  to  the  atmosphere. 

23.2  Fabrication  and  Assembly  (U) 

(U)  This  section  cksscribes  Urn  fabrication  and  assembly  of  the  following  components:  the  fuel 
elements,  the  reactor  and  reactor  control  system,  and  the  Fre^Uaut  Management  System.  This 
s^oD  £dso  describes  the  system  ground  test  article  assembly. 

233.1  Components  and  Assemblies  (U) 

233.1.1  Fuel  Fienmrt  Assanbiy  (ID 

SP)  The  fuel  elements  arc  assembled  by  loading  the  fuesl  particles  into  the  annulus  between 
hot  frit  and  the  cold  frit  liner.  This  is  done  v  tth  a  fuel  panicle  loading  device.  This  device 
would  Irold  the  element  subassembly,  expand  the  cold  frit  li^r  and  bomt^eacously  load  the  fuel 
panicles  to  a  ncaainal  peckiflg  fmedon.  The  bed  is  vibrated  to  ensure  uniform  packing.  The 
hot  fiit/bt^Uner  assembly  is  piar^d  into  tbe  cold  frit  and  an  mid  flange  is  welded  to  the  cold 
frit.  Following  a  final  visual  and  dirnenrional  inspection,  tbe  fud  element  is  eiiher  loaded  into 
tbe  shipping  coutainer  for  trarr^itation  to  tire  grotuid  test  station  for  assembly  or  is  instaUed 
in  the  assembly  to  be  tested. 


232.12  Reactor  Assanbly  (U) 


(jj^HIP  In  general,  the  reactors  to  be  used  in  ground  testing  are  assembled  in  the  following 
sequence;  First,  the  control  devices  are  mounted  on  a  locator  grid  plate  and  this  plate  is  inserted 
into  the  reactor  Vessel.  Then  all  of  the  power  and  control  leads  are  passed  through  the  vessel 
wall.  The  fud  modules  are  then  installed  among  the  control  devices.  The  hot  ehannel  of  each 
element  contains  a  neutron  poison  material.  ITie  plate  is  placed  over  the  modules  and  each 
one  is  welded  to  the  seal  plate.  The  support  structure  and  converging  noz^e  section  are  then 
added  and  the  nozzle  section  is  attached  to  the  reactor  vessel.  A  neutron  monitor  would  be  used 
to  ensure  sub-criticality  during  assembly. 

(U)  The  appropriate  extend  equipment  such  as  the  mixer  and  tuibopump  is  then  attached  to  the 
vessel,  psutially  completing  the  engine  assembly. 

2.3.2.1.3  Reactor  Control  Systm  Development  (U) 

^m|)  SNL,  BNL  and  B&W  would  be  responsible  for  formulating  control  algorithms  for  the 
reactor.  Grumman  and  Garrett  would  provide  control  algorithms  for  the  propeU^t  management 
system.  Grumman  would  integrate  ^  of  these  algorithms,  and  provide  the  interface  to  the 
control  devices  and  sensors,  and  verify  performance  of  the  Integrated  Control  System  (ICS). 
The  integration  and  verification  activities  would  consist  of  software  development  validation.  For 
safety  reasons,  these  simulations  would  not  include  use  of  radioactive  materials  or  hydrogen. 
The  activities  would  .’e  accomplished  at  Grumman  Space  Electronics  Division  in  Bethpage,  NY. 

2.3.2.1.4  Propellant  Management  System  (U) 

(U)  Garrett,  has  chief  responsibility  for  the  design  and  fabrication  of  the  propellant  flow  control 
system  and  the  turbopump  assembly.  Excq)t  for  the  tuit)Opump  assembly,  and  perhaps  the 
mixer,  the  propellant  management  system  is  primarily  compris^  of  conventional  aerospace 
components,  which  would  be  fabricated  and  assembled  using  conventional  aerospace  industry 
processes  and  procedures.  These  processes  and  procedures  include  forging,  machining,  and 
welding. 


2.3.2.1.5  Test  Article  Assembly  (U) 

(U)  All  individual  reactor  fuel  element  assemblies  or  reactors  would  be  fully  pr^rared  at  B&W’s 
facility  prior  to  shipment  to  the  ground  test  station.  The  current  test  station  design  does  not 
include  facilities  to  accommodate  rractor  fuel  element  assembly. 

(U)  The  reactor  manufacturer  would  pr^)are  these  elements  as  necessary  to  ensure  incident  free 
transportation  from  their  facility  to  the  ground  tost  station.  All  shipments  of  dements  would  be 
accomplished  in  suitable  over-the-road  shipping  containers  in  accordance  with  Department  of 
Tranqwrtation  (DOT)  regulations  49  CFR  170-179*.  Upon  arrival  at  the  ground  testing 
location,  the  components  would  be  inspected  and  any  necessary  assembly  performed  to  provide 


'(U)  See  .^tk»  2.4.3  for  diicutiioB  of  pmmaBiitio  tnoipoiUfiae  Ucim 


a  complete  test  article  wMch  would  then  be  transfmred  to  the  designated  test  cdl  for  instalMon, 
testing,  and  operations. 

(U)  Assembly  activities  would  include  all  necessary  quality  control  activities  as  spedned  by  the 
reactor  manufacturer.  These  activities,  to  be  performed  by  ground  testing  personnel,  would  be 
monitored  as  necessary.  Oversight  requirements  which  are  specified  by  the  reactor  manufacturer 
may  be  augmented  as  deemed  qrpztpriara  by  safety  review  committees  and/or  test  station 
operational  supervision. 

(U)  In  the  event  that  the  Safety  Analysis  Report  (SAR)  safety  analysis  can  not  support  shipment 
of  a  complete  reactor  assembly  (with  fuel  elements),  the  above  procedure  would  be  modified  to 
provide  for  assembly  at  the  ground  test  station.  Modification  to  include  reactor  assembly 
c^ability  would  require  design,  construction  and  (perating  changes  to  the  ground  test  facility. 

(U)  The  Preliminary  Safety  Analysis  Rqxiit  (PSAR)  will  be  available  in  early  1992.  Concqrtual 
evduations  indicate  that  PIPET  assemblies  can  be  shippped  and  that  it  is  likely  (based  on  nuclear 
navy  experience)  that  the  GTA  and  Q7A  SARs  will  idiow  that  assembled  reactors  can  be  shqped 
intact. 

23.22  Dement/Reactor/Engine  Ground  Test  Facilities  (U) 

(U)  This  section  describes  the  facilities  for  assembling  and  testing  the  components  for  the 
element/reactor/engine  nuclear  testing  on  the  ground.  (The  alternative  locations  for  these 
facilities  are  described  in  S^tion  2.5). 

(||P|)  Construction  of  new  facilities  would  be  phased  to  initially  provide  a  sub-scale  facility 
to  accommodate  the  initial  ground  testing.  Sub-scale  tests  would  include  less  than  SO  tests  over 
a  period  of  tijree  or  four  years,  .^proximately  five  tests  would  be  run  on  each  set  of  ftiel 
elements  to  be  tested.  These  tests  would  include  some  deliberate  tests  to  failure  of  tte  fuel  and 
fuel  elements  to  characterize  failure  mechanisms  and  maigins. 

(py)  The  sub-scale  facility  would  be  expanded  later  to  provide  the  full-scale  facility  necessary 
to  complete  the  proposed  activities  in  sufpoit  of  the  program.  The  expanded  full-scale  test 
facility  would  be  added  to  perform  the  subsequent  ground  teris  based  on  the  results  of  the  test 
series  performed  at  the  sub-scale  facility.  Tte  ground  test  facility  would  be  designed  to 
accommodate  an  engine  with  a  capacity  of  2,000  MW.  It  is  estimated  that  about  five  fuU-st^e 
test  series  would  be  run.  Each  series  may  have  om  to  five  tests. 

2  J.2.2.1  Ground  Test  Facility  Description  (D) 

(U)  The  ground  test  facility  would  be  constsucted  in  two  phases.  The  sub-scale  facility  would 
icchide  a  single  test  cell  for  the  ftjel  element  test  reactor  as  well  as  the  su|poiting  infrastructure. 
Upon  satisfactory  completion  of  tests  conducted  at  the  sub-scale  facility,  the  test  station  would 
be  expanded  to  the  full-scale  facility.  A  detailed  account  of  the  tests  to  be  perfonned  at  the  sub- 
and  full-scale  facilities  are  described  in  Sccticm  2.3.3. 


(U)  Construction  of  the  sub-  and  full-scale  ground  test  facilities  is  e^ipected  to  require  an 
approximately  18  month  period  ^ch,  with  an  average  woiic  force  of  about  35  and  a  pe^  woili: 
force  of  about  100.  The  number  of  personnel  on  site  during  pre-operational  activities  at  the  sub¬ 
scale  facility  would  be  limited  to  ^roximately  30  security,  technical,  administrative,  and 
maintenance  personnel.  The  pre-op^ational  staff  of  t^  full-scale  facility  would  be 
i^roximately  50-60.  During  actual  testing  operations  for  both  the  sub-scale  and  full-scale 
facilities,  the  number  of  personnel  on  site  would  be  reduced  to  no  more  than  five. 

Sub-Scale  Facility  (U) 

(U)  The  concqrtual  design  of  the  sub-scale  facility  is  shown  in  Figure  2.3-2.  The  facility  would 
include  a  control  bunker,  data  acquisition  and  instrumentation/cqntrol  systems,  a  receiving  and 
assembly  building,  a  test  cell,  a  coolant  ^pply  system,  an  effluent  treatment  system  (STS),  a 
remote  inspection  and  maintenance  system,  roads  and  services,  and  safeguards  and  physical 
security.  The  major  features  of  the  sub-scale  facility  are  discussed  in  detail  below: 

Control  Bunker  fUl 


(U)  Tlie  control  bunker  would  be  an  earth  covered  reinforced  concrete  building  from  which 
access  to  the  test  station,  activities  involving  the  test  cell,  and  a  system  to  provide  video 
surveillance  over  the  entire  test  station  would  be  controlled.  The  bunker  would  contain  all 
control  consoles  associated  with  the  test  facility  (SNL,  1990a). 

(|Q|[)  Additional  facilities  would  be  required  to  accommodate  the  heating,  ventilation  and  air 
conditioning  systems,  and  nuclear  grade  ^tration  trains  required  to  enhance  control  room 
habitability  and  mitigate  abnormal  reactor  operating  conditions.  Specifications  for  the  design 
of  nuclear  nitration  equipment  sufficient  to  ensure  control  room  habitability  during  both  normal 
and  abnormal  operating  conditions  would  be  developed  subsequent  of  the  results  of  the  safety 
analysis  reports  associated  with  the  sub-scale  test  reactor.  The  bunker  would  be  covered  with 
an  aji^roximately  0.5-m  (2-ft)  de^  earth  cover  to  provide  adequate  protection  from  normal 
operating  radiation  fluxes  and  an  improbabb  but  hypothesized  severe  accident  sceimiio  involving 
the  sub-scale  test  reactor  (SNL,  l^Oa). 

(U)  The  fire  protection  sy^^m  for  the  control  tainkor  wmild  be  designed  in  accordance  with 
DOB/EP-0108,  Standard  for  Fire  Protection  of  DOE  Electronic  Computer/Data  Processing 
Systems;  Group  2  Ordinary  Hazard  Occupancy  classification;  and  National  Fire  Protection 
Association  (NFPA)  Standard  13.  These  codes  and  regulations  specify  all  aspect  of  design 
which  affect  fire  safety  at  the  ground  test  facility  (SNL,  19SK)a). 

Data  Acquisition  and  Instromentation/ControLSystems  (0) 

(U)  Data  Acquisition  System.  To  support  the  data  acquisition  and  storage  needs  for  su^scale 
faculty  testing,  a  high  peifoimance  data  acquisition  system  would  be  required.  The  equipment 
would  be  located  either  withm  the  comrol  bunker  or  on  leinfor^  concrete  pads  extenaal  to  the 
OMUrol  bunker  (SNL,  1990a). 
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Figure  2.3-2 


(U)  Instnimentation  System.  Pressure,  flow,  temperature,  and  neutron  flux  levels  are  the 
primary  control  and  diagnostic  indications  required  to  meet  the  requirements  of  both  the  sub¬ 
scale  and  full-scale  erqpeiiments.  Temperature  would  be  monitored  with  theimoccmples. 
Pressures  would  be  measured  by  pressure  taps  and  conducting  tubes  connected  to  strain  gauge 
transducers.  Flows  would  be  directly  measured  by  turbine  flow  meters,  calibrated  for  the 
various  fluids  required  for  each  test  systm.  Neutron  flux  would  be  monitored  by  fission 
chambers  and  self-powered  neutron  detectors.  Leak  detection  is  also  necessary  for  fluid  siqrply 
systems.  All  signal  conditioning  and  amplification  would  be  performed  in  areas  within  or  near 
the  test  cell  with  each  area  adequately  shielded  from  the  test  <]cTticle  (SNL,  1990a). 

(U)  Control  System.  The  control  system  provides  the  required  safety  and  control  functions  for 
all  operations  at  the  test  facility.  The  system  consists  of  smisors,  electronics,  actuators,  and 
displays  necessary  for  remote  control  of  all  functions  associated  with  the  test  systems.  In 
addition,  the  control  system  provides  visual  indicatitHi  of  critical  system  parameters  and  process 
status  to  assure  safe  operation  during  all  phases  of  the  experimental  programs  (SNL,  1990a). 

(U)  To  prevent  an  accident  from  inflicting  personal  injury  or  equipment  damage,  some  of  the 
proposed  procedures  are  to: 

1)  Locate  the  control  bunker  in  an  area  so  that  in  emergencies  all  critical 
equipment  can  be  safely  qrerated  by  qrerating  personnel  as  required. 

2)  Provide  for  an  automatic  shutdown  that  would  be  initiated  if  a  critical  out- 
of-range  condition  is  detected. 

Ensure  that  --“«»^ly  controlled  components/cquipment  would  move  to 
their  fail  safe  position  (e.g.,  by  iqrring  action)  if  qrerational  power  is  lost 
(SNL,  1990a). 

Baasiyiig^  Assembly,  .Buildiae  (U) 

(U)  A  receiving  and  assembly  building  is  required  at  the  test  site.  In  this  building,  the 
components  of  the  reactor  to  be  tested  at  the  sub-scale  level  would  be  assembled  and  non-nuclear 
'jsting  conducted  prior  to  their  being  traiuported  to  the  test  cell.  Sufficient  space  wwrld  be 
provided  witliin  this  building  for  the  normal  administra^ve  requirements  associated  with  these 
activities  (SNL,  1990a). 

(Jmi)  As  conceptualized,  the  assembly  bay  contains  work  areas  for  assembling  the  sub-scale 
test  reactor  components  and  associated  in^rumsntation,  as  well  as  areas  for  (Operating  the 
Remote  Inspection  and  Maintenaimc  System  (RIMS).  These  same  areas  may  also  be  used  for 
checkmg  the  future  engine  components  and  reactors  upon  arrival  and  prior  to  in^allatrcm  in  the 
ttJt  cells.  A  storage  vault  is  required  within  the  assembly  Imilding  to  store  the  sub-scale  test 
reactor  fuel  elements  and  canister  assemblies,  which  contain  less  than  50  kg  (110  lb)  of  Category 
m  quantities  of  Special  Nuclear  Material  (SNM)  (SNL,  1990a). 


(U)  The  sub-scale  facility  would  include  a  test  cell  to  accommodate  the  initial  ground  tests  (SNL, 
1990b),  The  sub-scale  test  cell  would  be  an  s^toxlmately  7-  to  8-m  ^5-ft)  ueq),  30-  to  40-m* 
(400-it^  reinforced  concrete  structure.  Ra^iadcn  shielding  would  be  provided  by  ^roximately 
1-m  (3  ft)  thick  leinfoiced  concrete  walls  ori  three  sides  and  a  retaining  wall  on  the  fourth.  The 
test  cell  would  be  designed  to  accomr.odate  the  major  components  of  the  reactor  and  includes 
sufficient  penetrations  to  provide  fluids,  power,  and  instrumentation  necessary  for  reactor 
operations.  All  construction  associated  with  the  test  cells  would  incorporate  materials  designed 
to  minimize  neutron  activation  (SNL,  1990a). 

2  JJl.2.1,2  Full-Scale  Facility  (U) 

(U)  Several  components  would  be  added  to  the  existing  sub-scale  facility  to  create  a  full-scale 
facility  (Figure  2.3-2).  Identiricatlon  of  {^rqrriate  ^ce  on  the  sub-scale  site  plan  is  the  only 
activity  associated  with  these  components,  which  would  be  accomplished  during  the  sub-scale 
facility  design  effort.  A  separate  console  would  be  installed  in  the  control  bunker  for  each 
additional  testing  activity  to  be  conducted  at  the  test  station.  A  test  evaluation  center  to 
accommodate  increased  ^ta  acquisition  requirements,  security  control  systems  necessitated  by 
the  additional  testing  program,  and  a  disassembly  building  to  enable  on-site  post  irradiation 
examination  activities  would  all  be  cxmstructed  at  tte  exparwied  ground  test  station  (SNL,  1990a). 

(U)  A  test  complex  consisting  of  additional  test  cells  would  be  constructed  as  required  to 
accommodate  the  additional  ground  testing.  The  pressed  complex  would  consist  of  multiple 
test  cells  on  reinforced  concrete  slab  on-grade.  One  side  of  the  t»mplcx  would  be  open  to  allow 
both  access  for  construction  activities  and  discharge  of  operational  effluents  from  the  individual 
cells.  The  test  cells  would  be  similar  to  those  describal  above  for  the  sub-scale  test  facility. 
The  cells  would  be  designed  to  accommodate  the  engine  test  assemblies  and  include  sufficient 
penetrations  to  provide  fluids,  power,  and  instrumentation  necessary  for  engine  operation  (SNL, 
1990a). 

(U)  The  reactors  would  be  cooled  by  cryogenic  hydrogen,  supplied  from  the  coolant  storage  mid 
distrilHition  area.  Ciyogenic  hydrogen  from  tlm  coolant  supply  system  would  be  used  to  fiU  any 
run  tanks  associated  with  prototypic  engine  configurations  and  provide  necessary  (xioling 
immediately  following  a  desigu  transient.  Vacuum  jacketed  piping  would  penetrate  the  retaining 
walls  and  enter  the  test  ceU  chamber  where  they  would  be  coupled  to  the  test  assemblies. 
Gaseous  helium  for  testing  and  purging,  electrical  powear,  and  instrvmenhuticm  would  enter  the 
upper  chambers  through  similar  penetiatioos  in  the  same  walls  (SNI^  1990a). 

(U)  Adequate  measures  to  prevent  accumulation  of  hydn^cn  ^  inside  U»  test  cells  would  be 
ittcoiporated  into  the  de^go.  Either  air  dilution  and  ciiculitioo  or  a  means  of  ineiting  the 
existing  atmo^here  would  be  eo^loyed  to  {msclude  potential  hydrogen  deflagiatioo  and/<^ 
donation  in  the  test  cells  (SNL,  1990a). 


(U)  A  disassembly  building  with  an  integral  hot  cell  would  be  required  to  acconunodate  initial 
disassembly  and  post  irradiation  examination  of  irradiated  fuel  elements  or  test  reactor 
assemblies.  The  hot  cell  would  be  a  closed  system;  all  effluents  would  be  captured  and  treated 
within  the  cell.  The  building  would  have  an  enclosed  warm  cell  area  for  unloading  each  test 
article  from  the  cask  used  to  transport  the  assemblies  from  the  test  cell  (SNL,  1990a). 

faang-Iiitg.gatig.iLratingiM}  (U) 

(U)  Space  would  be  provided  within  the  full-scale  test  facility  to  accommodate  testing  of  liquid 
hydrogen  flow  components  for  integration  into  the  emgines.  Concq)tual  estimates  indicate  that 
an  area  of  approximately  ISO  m^  (1600  ft^  would  be  required  to  accommodate  this  testing.  This 
testing  area  would  provide  appropriate  blast  protection  (SNL,  1990a). 

(U)  An  oxygen  storage  and  distribution  system  would  be  designed  and  constructed  as  a  part  of 
the  ETT  facility  (SNL,  1990a).  .approximately  19,000  liters  (5,(XX)  gal)  of  liquid  oxygen  would 
be  stored  onsite.  The  oxygen  would  be  mix^  with  hydrogen  in  a  hot-hydrogen  gas  generator 
and  combusted  to  serve  as  a  surrogate  heat  source  during  the  ETT  describ^  in  Section  2.3.3.2. 


'  _  -ji*-  ■ 


Process  Fluid  Systons  (U) 

(U)  The  process  fluids  systems  for  the  sub-  and  full-scale  ground  test  facilities  consist  of  two 
m^jor  subsystems:  1)  the  coolant  storage  and  distribution  system  and  2)  the  EfOueot  Treatment 
System  (ETS)  (SNL,  1990a).  These  arc  described  below: 

2 Coolant  Supply  Systimi  (CSS)  (U) 

(U)  The  coolant  supply  system  (C:SS)  is  composed  of  the  hydrogen  storage  system,  the  helium 
storage  system,  and  ^  piping  and  valving  for  coolant  distribution.  These  subsystems  arc 
described  below: 

Hy.diBgga.StQfage,..Sym  (U) 

(U)  Three  types  of  hydrogen  storage  vessels  arc  required  at  the  test  facility,  low-pressure  liquid 
hydrogen  storage,  high  prossure  liquid  hydrogen  storage,  iL^gh-pressure  ambient  temperature 
hydrogen  storage.  The  low-^pressuic  liquid  bydrogAr.  storage  would  provide  bulk  quantities  of 
hydrogen  for  all  test  station  activities.  The  liquid  and  ambient  temperature  hydrogen  wraild  be 
mixed  at  high  pressure  to  provide  a  variable  temperature  bydre^eo  flow  m  the  facility  test  cells 


during  test  operations.  Tbe  high  pressure  ambient  temperature  hydrogen  would  also  be  used  as 
a  pressurant  for  the  high  pressure  liquid  hydrogen  storage  vessels  (SNL,  1990a). 

(U)  The  anticipated  storage  requirements  for  the  hydrogen  storage  at  the  sub-scale  facility  are: 


Low  Pressure  liquid  Hydrogen  Storaae:  Volume:  420,000  liters  (110,000  gal). 
Pressure:  210-690  kPa  (30-l(X)  psi),  Tonpeiature:  20-320K  (-250  to  -1-50*  C) 

High  Pressure  Liquid  Hydrogen  Storage:  Volume:  115,000  liters  (30,000  gal), 
Pressure:  20  MPa  (3000  psi).  Temperature:  20-320K  (-250  to  -t-50*  C) 

High  Pressure  Ambient  Temperature  Hydrogen  Storage:  Volume:  310  mS  (11,000  ft^), 
Pressure:  30  MRi  (4000  psi).  Temperature:  300-320K  (+30  to  +50"  C) 

(U)  Future  expansion  of  the  test  facility  to  the  full-scale  facility  could  potentially  increase  these 
values  by  a  factor  of  two. 

(U)  Reactor  safety  concerns  require  that  high  pressure  cryogenic  hydrogen  be  supplied  to  the  test 
cell  by  two  or  more  indq)eodent  systems.  Thus  the  tot^  storage  volume  requirement  would  be 
equally  divided  among  an  even  number  of  equally  sized  storage  vessels.  During  normal  test 
operation,  each  indqjendent  system  would  supply  one  half  the  hydrogen  flow  required  by  the 
fuel  elements;  however,  the  piping  and  valving  associated  with  each  indq)endent  supply  system 
would  be  sized  to  accommodate  the  traal  flow  required  by  the  reactor  fuel.  If  a  failure  occurs 
in  one  system  the  other  system  would  increase  flow  to  ^e  reactor  fuel  and  the  test  would  be 
terminated.  Operational  limits  would  be  placed  on  the  high  pressure  LHj  level  and  the  ambient 
temperature  gas  storage  pressure  to  ensure  that  each  of  the  indqrendent  systems  retains  sufficient 
hydrogen  to  provide  an  orderly  reactor  shutdown  (SNL,  1990a). 

(U)  Each  of  these  indqpendent  hydrogen  ^rpply  systems  would  be  protected  from  projectiles  that 
may  result  from  the  rupture  of  pressure  ves^,  piping,  or  the  detonation/dcflagration  associated 
with  a  failure  in  the  other  system.  This  protection  would  be  provided  by  placing  shrapnel 
barriers  in  locations  to  isolate  storage  vessels  associated  with  one  indqpendent  su|^ly  system 
from  line  of  sight  with  Ute  vessels  of  the  other.  AddiUonal  protection  for  the  indqpwdent 
hydrogen  supply  systems  would  be  provided  by  placing  shrapnel  barriers  in  locations  to  isolate 
tbe  high-pressure  hydrogen  storage  vessels  from  the  line  of  sight  of  the  oUter  storage  vessels  (i.e. 
oxygen)  located  at  the  test  station.  The  hydrogen  and  oxygen  storage  vessels  would  be  sqparated 
by  a  minimum  distance  of  23  meters  (75  ft)  (as  qpecified  in  SNPA  SOB)  to  decreat^  the 
possibility  of  contact  and  detonation/deflagraUon  should  a  leak  occur  (SNL,  1990a). 

(U)  Hydrogen  is  very  reactive  in  an  oxygen  enviroamcol.  To  minitmze  the  possU:dlity  of 
hydrogen  detonation/deflagratioo,  the  following  would  bo  implemented: 

1)  (U)  The  liquid  hydrogen  storage  area  would  be  graded  to  flow  downhill  away  from  the  test 
facility  to  prevent  formation  of  a  vapor  cloud  in  the  populated  areas  and  minimize  the  exposure 
of  tbe  test  facility  to  the  fire  hazard  in  the  event  of  •  major  liquid  hydrogen  leak  associated  with 
a  dewar  or  p4>ing  ftuluie. 


2)  (U)  Pipe  joints,  fittings,  valves,  etc.  would  be  installed  with  welded  joints  to  the  maximum 
extent  possible  to  minimize  the  possibility  of  hydrogen  leaks.  All  welds  would  be  inspected, 
leak  tested,  and  certified  for  use  with  hydrogen. 

3)  (U)  Redundant  pressure  relief  devices  would  be  incorporated  in  the  design  of  all  fluid  storage 
vessels  to  minimize  the  possibility  of  storage  vessel  overpressure  and  failure. 

4)  (U)  Pressure  relief  devices  would  be  incorporated  into  the  design  of  any  piping  segment 
intended  to  carry  cryogenic  hydrogen  that  would  be  isolated  by  closing  valves  to  minimiTa  the 
possibility  of  over  pressure  and  failure  due  to  expansion  of  trapped  cryogenic  hydrogen. 

5)  (U)  All  lines,  valves,  and  other  system  components  carrying  cryogenic  fluids  would  be 
vacuum  jacketed  or  protected  from  inadvertent  human  contact. 

6)  (U)  Remotely  actuated  valves  would  be  utilized  to  the  maximum  extent  possible  in  order  to 
minimize  human  interaction. 

7)  (U)  All  storage  vessels,  lines,  etc  would  be  purged  with  helium  to  remove  all  air  prior  to  the 
introduction  of  hydrogen  to  prevent  freezing  of  tr^rped  gases  and/or  formation  of  combustible 
mixtures. 

8)  (U)  All  lines  would  be  purged  with  helium  after  carrying  hydrogen  to  prevent  formation  of 
combustible  mixtures. 

9)  (U)  Helium  at  low  pressure  would  be  maintained  in  the  process  fluid  system  piping  to  aid  in 
leak  detection. 

10)  (U)  Enclosed  areas  where  hydrogen  leakage  is  passible  would  be  maintained  in  a 
configuration  to  avoid  accumulation  of  hydrogen  (inerted  and/or  ventilated). 

11)  (U)  Large  hydrogen  flows,  such  as  those  that  occur  during  dowar  cooldown,  rapid  venting 
of  dewar  storage,  direct  Uquid  flows  to  the  vent,  and  normal  test  cperations,  could  be  vented  to 
a  flare  stack  and  burned. 

12)  (U)  Hydrogen  off-load  stations  would  be  ^ui|^  with  deluge  fire  suppression  systems. 

13)  (11)  Hydrogen  leak  detection  equipment  (portable  and/or  installed)  would  be  mcoiporated 
into  the  process  fiuids  system  design. 

14)  (tf)  Hydrogen  fire  dt^ors  (infrared  and/or  ultraviolet)  would  be  incorporated  into  fire 
pro(^  fiuids  system  design. 

15)  (U)  Shrapnel  barriers  would  be  incoipoiated  into  the  ground  te^  facility  design  to  protect 
populated  areas  and  other  storage  vessels  from  projectiles  that  may  result  from 
detonation/defiagiations  in  the  vicinity  of  the  hydrogen  ^rago  vessds. 


16)  (U)  Hydrogen  storage  vessels  would  be  separated  a  sufTici^t  distance  from  oxygen  storage 
vessels  to  preclude  the  possibility  of  a  detonatioo/deflagration  of  the  hydrogen  vessels  affecting 
the  oxygen  vessels. 

Hehum  Storage  System  fU) 

(U)  Helium  is  required  at  the  test  facility  for  purging  storage  vessels,  piping,  and  test  articles; 
for  pressurizing  certain  fluid  storage  vessels;  and  for  removing  decay  heat  ffom  the  test  cell 
subsequent  to  testing  citations.  Helium  would  be  stored  as  a  gits  at  high  pressure  and  ambient 
temperature.  The  helium  storage  vessels  would  be  adequately  protected  from  projectiles  by 
placing  shrapnel  barriers  in  locations  to  isolate  them  from  line  of  sight  of  the  hydrogen  storage 
vessels,  lire  high  pressure  ambient  temperature  helium  storage  requirements  for  the  sub-scale 
facility  are: 

Volume:  135  m’  (4,700  ft’),  Pressure  20  MPa  (2,800  psi).  Temperature:  300-320K  (30  -  50° 
C). 

(U)  Future  expansion  of  the  test  facility  to  the  full-scale  facility  could  potmitially  increase  the 
quantity  of  helium  required  by  a  factor  of  two. 

(U)  Coolant  Distribution  System.  The  fluids  distribution  piping  and  valving  would  supply 
hydrogen  and  helium  to  various  locations  at  the  test  facility  in  ^ropriate  quantities  to  support 
test  and  operational  activities.  Auxiliary  equipment  r^uired  by  the  fluids  distrilmtion  system 
includes  vjqwrizers  to  maintain  pressure  on  the  bulk  cryogenic  hydrogen  storage  dewars  during 
transfer  operations,  facility  pumps  and  vaporizers  to  enable  filling  the  high  pressure  ambient 
temperature  hydrogen  storage  vessels,  filters  at  the  fill  stations  and  test  cell  to  maintain  fluid 
cleanliness,  instrumentation  to  monitor  conditions  in  the  storage  vessels  and  distribution  systems, 
and  mixers  to  deliver  variable  temperature  hydrogen  to  the  test  cell.  Fluids  distrilHition  piping, 
valving,  and  associated  components  will  be  designed  to  operate  in  the  range  of  690  kPa  (100  psi) 
at  20  K  (“250*  C)  for  low  pressure  LH,  lines  to  40  MPa  (6000  psi)  at  320  K  (50°  C)  for  high 
piessure  GHj  lines  (SNL,  199(fei). 

(tJ)  Open  isolaUon  valves  would  be  located  at  the  inlets  and  outl^  of  all  pressure  vessels. 
Remotely  actuated  or  pressure  regulating  valves  would  be  used  to  control  the  pressure  in  the 
storage  vessels.  Pressure  relief  devices  would  be  incorporated  into  the  design  of  the  isolation 
system  to  avoid  over  pressuring  the  storage  vessels.  Pressure  relief  devices  would  also  be 
incorporated  into  design  of  any  feed  line  that  may  be  isolated  when  carrying  cryogenic 
hydrogen  (SNL,  1990a). 

(U)  Significant  releases  of  hydrogen  would  be  vented  to  a  coolant  flare  stack,  i^ieralioas  that 
are  expected  to  release  large  quantities  of  hydrogen  are  cooldown  of  the  liquid  hydrogen  storage 
vessels,  fill  of  hydrogen  storage  vessds,  and  post  operational  purge  of  hydrogen  feed  lines.  The 
flare  syi^em  would  be  sized  for  the  nMitimlim  rngiccacd  flow  rate  resulting  from  these  operations 
(SNL,  1990a). 


23J22»1J^JZ  Effluent  Treatment  System  (ETS)  (U) 

(KmH)  An  Effluent  Treatment  System  (BIS)  removes  potential  fission  contaminants  generated 
as  a  result  of  some  of  the  proposed  ground  testing  activities.  There  are  three  major  reasons  for 
incorporating  an  ETS  into  the  ground  test  facility.  First,  the  test  matrix  which  supports  a  fuel 
element  qualification  program  must  include  routine  operations  to  determine  and/or  validate 
design  margins.  The  potential  for  releasing  a  larger  quantity  of  fission  products  increases  as  the 
operating  parameter  approaches  these  upper  limits.  The  emissions  of  radionuclides  into  the 
ambient  air  from  DOE  facilities  are  regulated  by  the  National  Emission  Standards  for  Hazardous 
Air  Pollutants  (NESHAP)  (40  CFR61)  Sub-Part  H  (40  CFR61.90)  which  specifies  that  the 
emissions  shall  not  exceed  an  amourit  Uiat  would  cause  any  member  of  the  public  to  receive  in 
any  year  an  effective  dose  equivalent  of  10  mrem/year.  While  the  NESHAPS  may  allow  a 
member  of  the  public  to  receive  a  dose  of  10  mrem  in  a  year,  the  ^  Program  is  committed 
to  a  design  goal  which  reduces  that  maximum  erqxrsure  to  a  dose  of  only  1  mrem/year,  or  10% 
of  the  allowable  regulatory  limit.  An  ETS  provides  assurance  that  the  emissions  from  planned 
activities  would  remain  within  the  program  goals  under  all  postulated  routine  operating 
scenarios.  Second,  because  the  program  is  a  developmental  program,  there  is  some 
uncertamty  in  the  actual  composition  of  the  effluent;  an  EI^  is  required  for  prudency.  And 
third,  DOE  has  a  policy  of  reducing  radioactive  discharges  to  a  level  that  is  consistent  with  the 
current  as  low  as  reasonably  achievable  (ALAjRA)  program  principles.  The  effluent  treatment 
system  would  be  designed  to  reduce  noble  gases  (xenon  and  krypton),  halogens  (iodine),  volatile 
elements,  and  other  fission  products  in  the  form  of  particulates^. 

(U)  The  effluent  treatment  system  would  be  designed  to  accomplish  the  following  objectives; 
1)  ensure  that  radioactive  matejial  entering  the  ETS  remains  in  a  subcritical  geometry;  2)  cool 
the  test  article  effluent  to  temperatures  accq)table  for  normal  engineering  materials  used  in  gas 
treatment  systems;  3)  remove  particulates  and  debris  from  the  effluent  stream;  4)  remove 
halogens,  noble  gases,  and  vapor  phase  contamuiants  from  the  effluent  stream;  and  5)  flare  the 
resulting  hydrogen  gas  to  the  atmo^heie.  The  effluent  passes  through  the  ETS  in  5-10  seconds, 
although  the  noble  gases  are  removed  and  retained  for  several  days  to  allow  decay  of  the  short¬ 
lived  isotopes. 

(U)  The  design  requirements  associated  with  the  effluent  treatment  system  specify  that  it  would 
remove  99,9  percent  of  the  most  penetrating  particle  size  and  99.5  percent  of  the  halogens  and 
noble  gases.  These  values  were  based  upon  the  demonstrated  perfonnanoe  of  the  Nuclear 
Furnace  as  documented  in  the  March  1973  test  rqwrt  (iANL,  1973). 

(U)  Die  fiinctional  relationships  of  the  major  components  of  the  ETS  arc  shown  in  Figure  2.3-3. 
The  system  components  would  be  designed  to  meet  the  c^jectives  described  above. 


*(U)  A  ifcovt  A*  UU  of  A*  Mtiag  <  teMikH  ife*  is**  **  »  nil***  fto»  So  BIS. 


2.3  -  22 


initial 

Cooling 


Trap 

Debris 


Remove 

Particulate 


Figure  2.3-3  (U) 

ETS  FUNCTIONS  (U) 


2.3  -  23 


(U)  Two  altesnatives  are  under  coasideiation  to  psxfoim  the  initial  cooling  of  the  effluc^i.  They 
are:  1)  a  heat  sink  and  2)  cryogenic  hydrog^  injection.  These  qitions  may  U-  utilized 
individually  or  in  some  combiuition  to  provide  adequate  cooling  for  the  effluent  entering  the 
treatment  syster:^  Because  of  the  com^esity  and  the  large  volume  of  low-level  liquid 
wastes  that  could  potentially  have  a?  water  injection  is  not  ^^qiected  to  be 

mnployed.  These  concqits  are  described  m  Uie  following  sections: 

Kgat-SM  (U) 

(U)  The  heat  sink  would  be  composed  of  a  ’aige  pebble  bed.  The  effluent  would  enter 
the  pebble  bed  ai  high  semperatiire.  As  the  efffuent  flows  through  the  bed,  it  would  be 
cooled  to  the  iaitial  temperature  of  the  bed.  This  would  be  a  total  energy  limitod  system. 
The  pebble  bed  wou^d  be  sized  to  accommodate  the  total  amount  of  energy  anticipated 
to  be  generated  with  an  apprq>riate  safi^  fk;tor.  Material  selection  for  the  pebble  bed 
is  critical  since  the  pdible  temperatures  at  the  entrance  would  very  nearly  equal  those 
of  the  effluent.  Preliminary  calculations  indicate  that  pebbles  with  a  diameter  of 
approximately  1-3  cm  (about  1  inch)  would  provide  adequate  heat  transfer  effectiveness 
without  excessive  pressure  drep. 

(U)  While  the  heat  sink  would  be  a  passive  system,  its  use  would  introduce  scmie 
compLcaiioas  into  the  EIS  design.  By  design,  this  qition  would  store  the  enert"-  ima 
the  effluent  in  a  ktge  thermal  mass.  Components  to  remove  this  energy  from  ilie  pebble 
bed  must  be  iaciirporaied  into  the  MTS  If  the  |^bie  bod  is  to  be  cooled  by 

flowing  a  gas  thiough  the  ted,  this  would  te  assume  to  be  rattioactively 

comaminatwi  and  as  such,  ft  would  te  xo  pass  the  cooling  gas 

through  the  remainder  of  the  HtS  componems  Tfe  activity  has  the  potential  to 
significantly  increase  the  life  cycle  njquuemmits  of  the  Also,  a  reactor  failure 
w’uch  resulted  in  the  introduction  of  a  qs^itiiy  of  the  core  maieml  into  the  heat 
sink  would  yield  a  difficult  cleanup  ^  pi'diltan  and  may  require  premature 

disposal  of  the  pebble  bed  as  low  ievtl 

(U)  Using  a  heat  sink  to  cool  tiw  has  ‘lire©  disadvantages.  Fir^,  is  the  eventual 
disposal  of  the  maieml-rieh  ps^sbb  ted.  Tltis  would  increase  waste  handling  and 
disposal  roquiremeots.  Second,  Utere  would  be  an  additional  need  for  process  fluids 
(probably  hydrogsa)  to  cool  tte  bed  posi^.  This  would  have  iraplicatioas  for 
increased  process  fluids  slosafe  requiremeals.  And  finally,  the  longer  coding  periods 
would  require  addUorsal  power. 

CU)  The  major  advgnuget  of  this  concept  are  that  1)  it  is  a  totally  passive  system  and  2) 
it  provides  a  krge  thennal  ma.<«  that  may  be^  mhigatc  the  effects  of  some  severe  core 
disrudion  accideots. 


Ths  thti  wUl  U  mtlfmt  ia  iJms  Am^T^  tafcni. 


(U)  Thd  second  optioa  iiijccl  qaaatiti&s  of  cryog^c  hydrogen  directly  into 
the  effluent  stiiam  and  iowK*  tlK  bulk  tcn^sexstufe  through  mixing.  This  would  be  a 
power  Mm^d  <x5iK»pt  where  the  re^uli^  coolant  flow  rate  is  established  by  the  power 
gessrated  by  the  test  asticie.  CooHng  by  this  method  wcmld  significantly  increase  the 
design  flow  rate  for  die  remaining  cc^ponents  in  the  system  (increasing  hydrogen  storage 
lequiremaats)  and  would  result  is  a  larger  overall  ETS  system. 

Qther_CQinpQnents_of  BTS  OB: 

(U)  A  debris  retention  device  would  be  incoiponited  into  the  ETS  design  to  serve  as  a  core 
catcher  (to  collect  any  debris  that  may  be  produced  by  failed  fuel  elements)  and  to  divert  the 
effluent  flow.  This  device  would  be  designed  to  ensure  that  the  material  retained  within  it  would 
1%.  nmniained  in  a  subciitical  configuration.  Both  cyclone  and  impactor  conce;^  are  teing 
ev'aluated  to  perform  this  hinction.  PreUminaiy  calculations  indicate  that  these  devices  could 
remove  9996  of  the  paiticulates  .greater  than  100  microns  in  diameter  from  the  effluent  stream. 
Consequently,  it  is  anticipated  that  the  majority  of  debris  renting  from  a  fuel  etempiu  failure 
would  remain  in  the  debris  retmition  device. 

(U)  The  effluent  is  than  passed  through  a  filter  madia  designed  to  remove  99.9  %  of  the  most 
penetrating  size  of  the  remaining  particulates  from  the  stream.  In  addition  to  providing  an 
efficient  removal  media  for  small  particles  entrained  in  the  effluent  stream,  the  filters  also 
provide  a  certain  amount  of  redundancy  for  larger  particles  which  escape  the  debris  rctentiori 
device.  Granular,  sintered  metal,  and  filu^,  as  well  as  s^her  media,  are  being 
considered  to  perform  this  |iunctio&. 

(U)  The  effluent  stream  must  be  cooled  to  cryogenic  tcmi^ratures  to  remove  the  radioactive 
n(^le  gases  and  halogen  from  the  effluast  Kream.  This  final  cooling  would  be  performed  by 
injecting  liquid  hydrogen  into  the  effluent  stream. 

(U)  Incorporation  of  s  gas-to-gas  heat  exchanger  into  dw  system  is  under  consideration  to  use 
the  low  temperature  effluent  exiling  the  ETS  to  pie-<x)ol  the  effluent  prior  to  removing  the  noble 
gases.  Preliminaiy  calculatioits  Indicate  that  inclusion  of  this  component  could  reduce  the  flow 
rate  dowQstr^m  of  the  final  ndxer  by  a  factm*  of  two. 

(U)  Cryogenic  adsoq^on  beds  and  cold  traps  are  under  con^deratlon  for  use  to  remove  99.S  % 
of  the  halogens  and  noble  gases  from  the  tffllueot  striram.  The  performance  of  the  cryogenic 
adsorption  beds  is  a  function  of  the  bed  t^operature,  the  tottU  bed  volume,  and  the  volumetric 
gas  flow  through  the  bed.  The  bed  design  must  consider  these  parameters  to  ensure  retention 
of  the  radioactive  halogens  and  tKible  gases,  the  applicability  of  cold  traps  may  be  limited  due 
to  the  very  low  anticipaied  coocx&tiitioii  of  the  contsininants. 


(U)  Since  cryogenic  adsorption  bods  and  cold  traps  provide  only  temporary  retention  of 
radioactive  gases,  a  final  collection  and/or  diqx>sal  mdhod  must  be  induded  in  «n  effluent 
processing  system.  Rsie&fiim  of  these  gases  for  several  days  fd*ows  for  decay  of  the  short  half 


life  constituent  s  and  results  in  a  significant  reduction  of  radioactive  discharge  to  the  environment. 
One  alternative  would  be  to  isolate  the  cryogwiic  beds  and/or  cold  traps  and  vent  the  gases  to 
a  cryopump.  This  concentrated  waste  would  then  be  disposed  of  in  an  appropriate  maimer.  A 
second  alternative  would  isolate  the  adsorption  beds  and/or  cold  traps  and  allow  decay  of  the 
radioactive  gases  followed  by  controlled  venting  to  the  atmosphere.  These  methods  will  be 
iurther  investigated  during  th®  dt^finitive  design  process. 

(U)  An  effluent  monitoring  system  would  measure  the  radioactive  and  particulate  content  of  the 
discharge  stream  on  a  real  time  basis  in  the  various  ETS  stages  and  as  released  to  the 
environment.  This  would  alert  the  operator  to  releases  of  radioactivity  and/or  particulates  in 
excess  of  prescribed  limits  (i.e.  NESHAP)  and  would  also  provide  post-run  quantitative  estimates 
of  total  releases  made  to  the  environment  during  each  ran. 

(U)  Finally,  the  remaining  treated  effluent  would  be  vented  through  a  flare  stack.  Intentional 
burning  of  the  remaining  hydrogen  effluent  would  prevent  the  accumulation  and  potential 
denotation/deflagration  of  the  hydrogen  in  the  vicinity  of  the  test  cell  (SNL,  1990a). 

(U)  The  incorporation  of  a  metal  hydride  storage  system  into  the  ETS  is  under  consideration  to 
adsorb  the  majority  of  the  hydrogen  effluent  during  test  operations.  The  hydrogen  would  then 
be  released  from  the  metal  hydride  in  a  controlled  maimer  after  test  operations  at  a  greatly 
reduced  flow  rate.  This  concept  has  the  advantage  of  decaying  and  retaining  the  effluent  for  the 
short  term  and  allowing  a  significant  downsizing  of  the  ETS  components. 

2.3.2.2.1.4  Roads  and  Services  (U) 

(U)  Roads  and  other  service  facilities  (utilities  such  as  water,  power,  and  emergency  services) 
would  be  constructed  as  necessary  to  support  the  operation  of  the  test  station.  Standard 
construction  practices  for  dust  suppression  would  be  followed  (SNL,  1990a). 

2.3.2.2.1.5  Site  Security  (L) 

(U)  Security  at  the  sub-scale  facility  would  be  provided  by  a  perimeter  fence.  Security  would 
be  upgraded  at  the  full-scale  facility  to  include  appropriate  fencing  with  security  cameras  and/or 
other  detection  devices.  Ibe  security  at  the  facilities  would  be  in  accordance  with  applicable 
DOE  requirements. 

2  J.2.2.2  Future  Facility  Use  (U) 

(U)  A:  the  completion  of  the  planned  test  series,  the  site  would  be  cleaned  and  decontaminated 
to  a  degrw  that  would  facilitate  its  reactivation  should  the  need  arise.  Decontamination  and 
decommissiomng  (D&D)  of  the  site  is  presented  in  Section  2.3.3.S. 

2.3.3  System  Ground  Testing  (U) 

(HH)  This  section  describes  the  ground  testing  of  the  PBR  engine  system  using  a  gas-cooled 
reactor. 


(jUP)  The  philosophy  of  the  ground  testing  activities  is  to  gradually  ^roach  prototypical 
conditions  anticipated  to  be  e}q)eii^ced  Table  2.3-3  shows  the  matrix  of 

ground  testing  activities.  The  proposed  system  ground  testing  would  demonstrate  the  technology 
through  a  series  of  tests  over  a  five  or  more  year  period  leading  to  the  qualification  of  the 
Particle  Bed  Reactor  ^R)  ^  general,  the  ground  tests  are  s^uenced  to 

commence  with  fuel  element  testing,  progress  through  multiple  assemblies  that  gradually 
approach  prototypic  condition,  and  culminate  in  a  protonic  assembly  fuUy  quaMed  for 
application  to  Sp^McaJly,  this  test  series  includes  the  Particle  Bed  Reactor 

Integral  Pcitbimance  Element  Tests  (HPET)  and  the  Engine  Integration  Tests  (ETT)  as  well  as 
tests  of  the  Mini  Ground  Test  Article  (mini-GTA),  the  full-scale  Ground  Test  Article  (GTA)  and 
the  Qualifying  Test  Article  (QTA). 

(fl^  The  piimaf^:'  effluent  from  these  tests  would  be  hot  hydrogen  gas  expelled  from  the 


reactors. 


1 


The  hydrogen  would  be  intentionally  ignited  (flared)  after  passing  through  the  system.  Upwards 
of  50,000  kg  (110,000  lb)  of  hydrogen  could  be  used  in  each  test  (SNL,  1990a). 


_ Fission-product  retention  performance  of  the  fuel  particles  would  be  evaluated  during 

testing  activities  which  would  be  conducted  prior  to  initiation  of  the  ground  test  series.  Quality 
assurance  data  for  U.S.  fuel  similar  to  that  plaimed  for  use  in  the  reactors  indicates  that,  during 
normal  operations,  99.99  percent  of  gaseous  fission  products  would  be  retained  j 


there  is  the  potential  for  increased  fission  product  release  (Vernon,  1991;  Wright, 
1991).  Prior  to  ground  testing,  specific  release  fractions  would  be  evaluated  during  a  planned 
test  program.  Analysis  of  related  research  and  assessment  of  projected  operational  conditions 
were  used  to  predict  the  following  release  rates:  noble  gases,  8% ;  halogens,  5  % ,  volatiles;  and 
particulates,  0.4%.  The  vast  majority  of  solid  fission  products  would  be  retained  (SNL,  1990b). 


_ |)  Subsequent  to  completing  the  final  operating  cycle  associated  with  a  core  assembly,  the 

t^article  would  be  removed  from  the  test  ceU  and  transferred  to  an  appropriate  location  within 
the  test  station  complex  to  allow  for  decay  of  the  radioactive  fission  products,  followed  by 
appropriate  post  irradiation  examination  (on  or  off  site)  and  ultimate  di^sal.  All  necessary 
tran^itation  would  be  performed  in  tqrprqpiiately  shielded  containers  in  accordance  wi^ 
applicable  federal  (DOT),  state  and  local  regulations.  Tran^rtation  is  discussed  in  detail  in 
Section  2.4.2. 


(U)  Standard  (grating  procedu.«s  would  be  prepared  for  each  test.  Each  test  series  would  be 
carefully  planned  to  include  written  procedures  and  formal  review  and  iqiproval.  Procedures 
would  also  be  developed  for  matetiM  reedpt,  storage,  preliminary  assembly,  postirradiation 
component  disassembly,  inspection  of  m^jor  components,  and  associated  tran^rtation 
requirements. 
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TABLE  2.3-3:  SUMMARY  OF  GROUND  TESTING  ACTIVinES' 


(U)  A  Remote  Insp^tion  and  Maintenance  System  (RIMS)  would  be  provided  to  pennit  timely 
evaluation  of  the  test  reactors  in  a  high-radiation  environment.  c^jabili^  to  conduct 
mult^le  operations  using  the  same  reactor  core  assembly  d^nds  on  the  ability  of  this  system 
to  verify  the  integrity  of  the  fuel  element  prior  commencing  each  reactor  operation  (SNL, 
1990a). 

(U)  Each  test  sequence  would  undergo  a  comprehensive  safety  analysis  as  described  in  Section 
2.4.3.  Analysis  of  safety  would  be  conducted  in  accordance  with  DOE  procedures  for 
preliminary  and  final  Safety  Analysis  Reports.  An  outline  of  the  Preliminary  Safety  Analysis 
R^rt  (PSAR)  for  PIPET  is  provided  in  i^rpendix  B. 

Environmental  Qualification  (U) 

(|m|)  The  engine  would  be  qualified  for  many  environmental  extremes.  Component  level 
qualification  tests  conducted  by  suppliers  would  be  the  primary  means  of  qualification  for  the 
following  environments:  humidity,  vibration,  shock,  acceleration,  noise,  overpressure,  and 
temperature.  Sub-scale  and  full-scale  development  testing  at  the  ground  test  site  serves  to 
confirm  that  the  operationally  imposed  system  level  stresses  are  not  more  severe  than  the  levels 
at  which  the  component  was  qualified.  For  the  radiation  environment,  the  ground  test  program 
serves  to  qualify  the  total  system,  and  inclusively,  the  components  thereof  (Grumman,  1991). 

(U)  The  engine  would  also  be  qualified  for  shr^nel  impacts.  The  necessity  of  considering 
shrapnel  impacts  is  based  on  the  possibility  of  high  velocity  fiagments  resulting  from  potential 
turbopump  disassembly  impacting  other  components.  This,  in  turn,  is  based  on  the  breakup 
characteristics  of  the  turbopump,  and  its  placement  relative  to  their  components.  The  need  for 
qualification  testing  for  shrapnel  exposure  would  be  determined  when  turbopump  development 
has  progressed  to  the  point  where  these  characteristics  can  be  identified  ((Grumman,  1991). 

2.3.3.1  PIPET  (U) 

(m|[)  The  PIPET  test  would  be  the  first  self-sustained,  power  producing  PER  test.  This  test 
would  demonstrate  the  reactor  fuel  element  operation  at  prototypic  power  densities, 
temperatures,  pressures,  flow  rates,  and  power  durations.  The  reactor  would  contain  seven 
prototypic  fuel  elements.  Data  would  be  obtained  on  the  fuel  element,  materials,  and  thermal 
hydraulic  performance. 


Pn>ET  I>sssrip.ti.Qii  (U) 


_ |)  The  PIPET  configuration  is  shown  in  Figure  2.3-4.  The  current  design  indicates  that 

the  physical  size  of  the  reactor  is 


CONFIGURA1 
Figure  2.3-4 


_  The  reflector  assembly  would  consist  of  reactor  grade  gn^hite.  The  reflector  assembly 

can  consist  of  either  cooled  or  uncooled  graphite  assemblies.  Cooled  assemblies  may  be 
required  if  extended  operation  is  required 


(U)  Under  the  current  design,  this  nuclear  reactor  has  at  least  two  coolant  requirements,  the  first 
for  the  PBR  fuel  elements  undeigoing  testing,  and  the  second  for  the  safety  rod  assemblies  and 
confinement  structures  (SNL,  1990b). 

Pre-Test  Activities  (U) 

(U)  The  PIPET  fuel  elements  and  major  components  can  be  shipped  to  the  receiving/assembly 
building  for  assembly.  [A  second  option  is  to  ship  the  assembled  devices  as  one  unit.] 
Department  of  Transportation  (DOT)  certified  containers  are  available  for  either  type  of 
shipment.  Following  receipt  and  component  assembly,  preqperational  inspections  and  testing 
would  be  required.  Upon  completion,  the  reactor  components  would  be  tsJren  to  the  sub-scale 
test  cell  for  installation  for  fiir&er  preoperational  testing  and  test  operations. 

PIPET  Testing  (Ul 


J.  Supplemental 

low-power  assist  elements  mayldso  ih^  PiPCT  modeitdw  if  necessary  to 

assure  sufficient  reactivity  margin. 


Each  of  the  cores  could  be 
subjected  to  S  operating  cycles  at  a  maximum  power  leveT^  550  MW(^  for  as  long  as  500 
seconds  per  cycle,  with  a  minimum  of  7  days  sqjaiatmg  each  operating  cycle  (SNL,  1990b; 
SNL,  i990a).  Krypton,  iodine,  volatiles,  and  ^^culates  would  be  present  in  the  exhaust 
stream.  The  total  inventory  for  a  500  sec^  nm  is  shown  in  Table  A.  1-1  in  Appendix  A. 

The  hydrogen  coolant  would  enter  the  reactor  at  temperatures , _ _ _ 

_ _ _ I,  while  the 

hydrogen  coolant  from  the  moderator  and  reflector  assemblies  and  the  safety  rods  would  exit  at 
significantly  lower  temperatures.  Additional  hydrogen  coolant  may  be  necessary  to  cool  the 
nozzles  and  their  attachment  (SNL,  199(H}). 


(U)  Cryogenic  and  ambient  temperature  hydrogen  would  be  mixed  externally  to  obtain  high 
pressure  cryogenic  hydrogen,  which  would  then  be  supplied  to  the  test  article.  Hydrogen  would 
be  used  fo^  immediate  post-test  cooling  of  tire  reactor  core,  followed  by  purging  and  decay  heat 
removal  using  helium  at  moderate  flow  rates  and  temperatures  (SNL,  1990a;  SNL,  199(^). 


(yHy)  As  part  of  the  PIPET  testing,  one  or  more  fuel  elements  (described  in  Section  2.2,1) 
would  be  tested  to  failure  to  determine  the  design  margins.  Failure  would  occur  when  the 
available  fisrira^oducHs  sufficiently  low  so  as  not  to  impinge  on  NESHAP  requirements. 
Failure  of  would  still  be  more  than  an  order  of  magnitude  below  NESHAP 

standards,  while  failure  of  one  element  would  be  more  than  two  orders  of  magnitnrfR  below 
NESHAP  standards.  (Minimizing  the  number  of  fuel  elements  in  the  system  allows  for  lower 
coolant  requirements,  smaller  quantities  of  special  nuclear  material,  and  smallftr  quantities  of 
fission  products  than  would  be  present  if  a  full  size  engine  were  tested.)  (SNL,  1990a). 

PIPET  Effluent  (U1 

(^Uj)  The  primary  component  of  the  effluent  stream  is  high  temperature  hydrogen  gas  at  a 

JBBKBKtKSBSBKBKMKKBBKBi'  '^ce  quantities  of  noble  gases  (xenon  and 
krypton),  iodine,  volatiles,  and  particulates  could  be  present  in  the  exhaust  stream.  The  effect 
of  5  runs  of  500  seconds  each  on  the  inventory  is  shown  in  ./^ppendw  A  to  be  small. 

(U)  The  PIPET  effluent  would  be  processed  by  the  Effluent  Treatment  System  (EPS)  to  ensure 
that  concentrations  of  radioactive  material  effluent  are  maintained  to  a  level  as  low  as  reasonably 
achievable  (ALARA).  (The  ETS  was  described  above  in  Section  2.3.2.2. 1.3.2). 

(S|f[)  The  maximum  fission  product  inventory  associated  with  PIPET  is  tWt  inventory  which 
could  result  from  a  single  operation  of  2500  seconds  at  a  maximum  power  level  of  550  MW,,, 
(1.375  E6  Megajoules).  The  maximum  fission  product  inventory  associated  with  PIPET  testing 
would  be  reduc^  by  radiological  decay  below  the  550  MW  inventory  by  the  7  day  separation 
between  the  5  operating  cycles.  The  radiological  dose’  from  the  PIPET  tests  without  the  ETS 
in  place  would  be  8.8  x  10*'  mrem  while  the  projected  dose  from  the  PIPET  tests  with  the  ETS 
in  place  would  be  9.7  x  10*’  mrem. 


(jmi)  Post  irradiation  dose  rates  from  the  PIPE!  systems,  at  one  meter  from  the  surface,  are 
expected  to  range  to  a  maximum  of  500  rem/second  during  operations,  3  rem/minute  24  hours 
after  shutdown,  and  3  rem/hr  several  days  after  shutdown.  There  would  be  a  necessary 
cooldown  period  of  up  to  several  weeks  prior  to  core  removal  after  a  series  of  tests. 


(m[|)  Engine  Component  Tests  at  the  PIPET  facility  are  a  series  of  development  tests  to  expose 
system  components  to  the  hot  hydrogen  and  radiation  environment.  A  special  nozzle  may  be 
installed  to  tap  off  hot  hydrogen  to  feed  such  prq)ellant  management  system  components  as  the 
mixer,  the  sp^  control  valve  and  the  tuibine.  The  PIPET  radiation  envtronment  would  be  used 
to  expose  and  evaluate  critical  flow  or  control  system  components. 


*(U)  Tbii  ii  tbc  iom  to  Ute  hypol^tticil  iodivUutl  ntidiac  H  Ike  locetiao  of  imiimum  date.  See  Section  4  J.4.3  for  e  mote  eotaplctt  defcriptioo. 


2J53.2  Engine  Int^iration  Tests  (ETT)  CU) 


(HHI)  Engine  Integration  Tests  (ETIs)  would  be  tests  designed  to  demonstrate  the  propellant 
management  system  without  an  operating  reactor  in  the  loop.  A  mock-up  of  the  entire  m 
system  would  be  tested  using  a  gas  generator  system  to  pr^uce  hot  hydrogen  to  power  the 
turbopump  for  system  checkout.  The  gas  generator  system  would  consist  of  a  liquid 
oxygen/liquid  hydrogen  combuster,  a  steam/hydrogen  heat  exchanger,  a  liquid  oxygen  tank,  a 
liquid  hydrogen  run  tank,  and  a  tank  pressurizing  systmn.  Chill  and  purge  procedures  would 
be  developed  and  leak  checks  and  functional  tests  performed.  Off  design  and  failure  mode 
testing  would  also  be  performed.  The  ETT  series  would  establish  the  confidence  in  the  control 
and  feed  system  necessary  to  allow  proceeding  to  the  Ground  Test  Article  (GTA)  engine  system 
tests.  Under  current  plans,  the  EIT  series  would  be  performed  at  the  system  ground  test  facility 
described  in  Section  2.3.3.  The  use  of  oif-site  facilities  for  portions  of  the  EIT  are  also  being 
evaluated. 

(mi)  During  the  EIT,  liquid  hydrogen  at  pressures  of  310-345  kPa  (45  to  50  psi)  would  be 
fed  into  the  pump  side  of  the  turixrpump  assembly;  the  gas  generator  would  produce  hydrogen 
gas  at  temperatures  of  s^roximately  2700  K  (2430*  C)  which  would  be  used  to  drive  the  turbine 
side  of  the  turbopump  assembly.  Performance  of  various  components  at  measured  pressure, 
temperature,  and  flow  conditions  would  be  monitored.  Waste  products  consisting  of  hydrogen 
and  helium  gases  and  steam  would  be  vented  to  the  atmosphere.  Individual  test  runs  would  last 
a  few  seconds  to  several  minutes  periodically  throughout  the  ground  test  program. 

2.3.3 .3  Ground  Test  Article  (GTA)  (U) 

(mi)  Ground  Test  Articles  (GTA)  are  a  series  of  from  two  to  six  reactors  which  gradually 
j^roach  the  desired  prototypic  conditions  of  the  QTA.  The  GTA  design  would  evolve  from 
technical  information  derived  during  PIPET  and  other  program  testing.  The  GTA  tests  would 
employ  the  cut  back  nozzle  configuration,  and  through  a  progressively  expanding  test  envelope, 
expose  the  nozzle  to  the  full  mission  profile  values  of  temperature,  pressure,  flow  rate  and 
nuclear  radiation  fields. 

2.3.3.3.1  Mini-GTA(U) 

(U)  The  mini-GTAs  are  HSHBBHfli  Signed  to  be  subscale  versions  of  the  GTA. 
Subsequent  to  satisfactory  operations  associated  with  PIPET,  two  mini-GTAs  would  be  subject 
to  tests  in  the  same  sub-scale  test  cell  used  for  PIPET. 

(|mt)  mini-GTA  reactors  would  be  designed  to  rqpresent  more  closely  a  prototypic  full 
size  GTA  fuel  element  and  wmild  be  operated  similar  to  the  HPET  in  the  sub-scale  facility  test 
cell.  Approximately  S  tests,  each  of  500  second  duration,  would  be  performed  on  each  of  the 

2  mini-GTAs.  BHBBWIMHBBiHSHBBBBBBBBBMBBBBBi 

could  potentially  generate  a  flssion 
product  inventory  in  the  two  reactors  similar  to  that  generated  in  the  PIPl^  cores.  The  total 
inventory  for  a  S(X)  second  run  is  shown  in  Table  A.  1-1  in  ^pendix  A  (SNL,  199<)b).  The 


radiological  dose  from  the  mini-GTA  is  expected  to  be  the  same  as  that  for  the  PIPEr  (8.8  x 
10'*  mrem  without  the  ETS  in  place  and  9.7  x  10’  mrem  with  the  ETS). 

233.3.2  FuU-Scale  GTA  (U) 


The  full-scale  GTA  test  series  would  demonstrate  a  complete  |H|[m  PBR  operation 
with  feed  and  control  hardware  and  a  full  complement  of  instrumentation  including  the  prototype 
planned  sensors.  Multiple  tests  (up  to  five)  would  be  performed  on  each  of  the  fiill-s^e 
GTAs  (up  to  four).  The  tests  would  Imild  up  from  critic^  (zero  power),  to  low  power,  to 
somew^  less  than  operational  power  and  temperatures 

These  tests  would  demonstrate  controllability  and  stability  at  full  power  and  r^id  start-up  and 
shutdown  under  computer  control  over  a  simulated  lull  mission  profile.  The  engine  mass  would 
be  approximately 


(|m|)  The  test  series  would  progress  from  a  cold  flow  test  in  which  the  hydrogen  gas  is  passed 
through  the  reactor  while  the  core  is  held  in  a  subcriticd  condition  to  tests  in  which  the  reactor 
is  held  critical  at  full  power  levels.  The  initial  test  would  have  the  instrumentation  and  controls 
attached  remotely  to  the  test  article.  Subsequent  tests  would  be  conducted  with  the 
instrumentation  and  controls  attached  directly  to  the  test  article  to  more  closely  simulate 
prototypical  conditions. 


(Hm^  The  duration  of  each  test  would  be  on  the  order  of  a  few  minutes.  The  maximum  time 
at  full  reactor  power  for  any  individual  core  assembly  of  the  GTA  test  series  would  be 
approximately  1000  seconds  (SNL,  1990a).  The  test  matrix  associated  with  each  of  these  reactor 
cores  could  potentially  generate  a  fission  product  inventory  (described  in  Chapter  4)  resulting 
from  a  single  1000  second  operation  at  a  maximum  power  level  of  2.0  GW  (2E6  megajoules). 
The  total  inventory  for  a  lOOO  second  run  is  shown  in  Table  A.  1-2  of  Appendix  A.  These  tests 
would  be  conducted  at  intervals  to  allow  for  rector  cool  down  and  evaluation  of  data  between 
tests  (SNL,  1990b).  The  radiological  dose  from  the  GTA  tests  is  expected  to  be  5.9  mrem 
without  £1^  in  place  and  6.9  x  10’  mrem  with  the  ETS). 


_ |)  The  GTA  baseline  design  includes  a  turbopump  assembly  which  supplies  cryogenic 

hydrogen  to  the  reactor  at  the  design  operating  pressures  and  temperatures.  During  operations, 
the  coolant  supply  system  must  supply  liquid  hydrogen  directly  to  the  test  article  at  a 


(U)  Ciyogcnic  hydrogen  for  the  full-scale  GTA  test  series  would  be  supplied  from  a  large  liquid 
hydrogen  tank  a^  pressurized  using  a  Uiitx^mp  assembly  included  as  a  part  of  the  test  article. 
M  alternate  design  would  employ  a  facility  pump  to  suj^ly  liquid  hydrogen  from  low-pressure 
storage  tanks.  The  suf^ly  system  selected  would  dq>end  upon  design  tradeK)ffs. 


(U)  Approximately  1,0(X)  kg  (2,2(X)  lb)  of  hydrogen  would  also  be  used  for  immediate  post  test 
cooling  to  be  followed  by  IS, OCX)  kg  (33,000  lb)  of  helium  at  sufficient  pressure  [approximately 
1 .4  MPa  (200  psi)]  to  complete  the  cool  down,  purging  and  ineiting  of  the  test  articles,  the  test 
cell  and  the  ETS.  This  procedure  could  take  several  weeks  (SNL,  199(X);  SNL,  1990a). 


23  J.4  Qualification  Test  Article  (QTA)  (U) 


The  Qualification  Test  Aiticle  (QTA)  would  be  a  complete  engine  system.  It  would  be 
identical  to  the  test  article  in  every  way  possible,  and  the  test  proHle  would  be  identical 
to  the  flight  test  profile  in  every  way  possible.  The  engine  would  (1)  represent  the  BB  engine 
hardware  and  software  and 

),  and^yquSSy  the  engine 


and  control  system 
control  system  to  be  used 


Tbe  QTA  would  include  the  turbopump  assembly,  valves,  and 


(BH)  The  QTA  baseline  design  includes  a  turbq)ump  assmnbly  which  supplies  cryogenic 
hydrogen  to  the  reactor  | 


_ The  maximum  time  at  full  power  for  QTA  test 

reactor  is  assumed  to  be  1000  seconds.  The  total  inventory  for  a  1000  second  run  is  the  same 
as  the  inventory  for  the  GTA  shown  in  Table  A.  1-2  of  Appendix  A.  (SNL,  1990b).  The 
radiological  dose  from  the  QTA  is  expected  to  be  the  same  as  that  for  the  GTA  (5.9  mrem 
without  the  ETS  in  |./ace  and  6.9  x  lO'^  mrem  with  the  ETS). 


(U)  Following  the  test,  hydrogen  from  another  tank  would  be  used  to  initially  cool  the  QTA  test 
article.  Then  ambient  temperature  helium  would  be  used  for  fmal  decay  heat  removal  and 
purging.  As  with  the  GTA,  this  procedure  could  take  several  weeks  (SNL,  1990a). 


233.5  Decontamination  and  Decommissioning  (D&D)  (U) 

(BBH)  The  ground  test  facility  would  be  developed  in  support  of  B  Q^^ties.  However,  the 
same  facility  may  be  used  to  support  related  research  and  development  of  nuclear  propulsion 
systems  for  other  ai^lications.  This  facility  is  expect^  to  adaptable  for  use  by  other  such 
programs  following  appropriate  safety  and  orviroomental  analysis  and  documentation. 

(U)  In  the  event  that  a  period  of  inactivity  should  become  necessary,  the  facility  would  be 
preserve  in  such  a  fashion  that  re-activadun  could  be  accomplished  with  the  minimum  of 
expense  and  in  a  timely  manner.  All  readily  accessible  areas  would  be  decontaminated  to  a  level 
allowing  general  access  in  accordance  with  ai^rc^riate  safety  requirements. 

(U)  Upon  compl^on  of  usable  service,  the  facility  would  be  decontaminated  and  the  area 
reston^  to  as  near  original  state  as  deemed  practical  by  the  cognizant  authorities  at  the  time. 
DOB  Order  6430.1 A  (General  Design  Criteria)  would  be  applied  to  the  design  activities  to 
enhance  eventual  decommissioning  ruidvities. 

(U)  A  decontamination  and  decommissioning  (D&D)  plan  would  be  prqrared  for  the  ground  test 
facility  prior  to  the  acc^tancc  of  any  ^racial  nuclear  material.  The  plan  would  be  consistent 
with  I>q)artmcnt  of  Energy  Order  DOB  5820.2A  Chapter  V:  Decommissioning  of  Radioactively 
Contaminated  Facilities  a^  would  contain  the  following  elements: 


(a)  (U)  physical,  chemical,  and  cadiological  characterizatiooal  data  or  refeiraces  to 
such  d^.; 

(b)  (U)  a  summary  evaluation  of  decommissioning  alternatives  for  the  facility 
including  the  preferred  alternative; 

(c)  (U)  plans  for  meeting  requirements  from  the  environmental  review  process 
(National  Environmental  Policy  Act,  the  Resource  Conservation  and  R^very 
Act,  the  Comprehensive  Environmental  Response,  Compensation,  and  Liability 
Act,  and  the  Superfund  Amendments  and  Rmthoiization  Act)  and  all  necessary 
permits; 

(d)  (U)  radiological  criteria  to  be  used  (modifications,  if  any,  to  gui^ce  presented 
in  ^licable  EH  Orders  must  be  rq^proved  by  th?t  Headquarters  program 
organization  and  EH'l); 

(e)  (U)  projections  of  occupational  e}qx>sure; 

(f)  (U)  estimated  quantities  of  radioactive  waste  to  be  generated;  and 

(g)  (TJ)  detailed  administrative,  cost,  schedule,  and  management  mformation. 


(U)  The  D&D  plan  would  be  updated  at  the  completion  of  testing  at  the  sub-scale  level  and  at 
the  completion  of  each  major  test  program  but  no  less  frequently  than  every  five  years. 


*(U)  b  *«««««</ w  ««lh  i»4Mou*itr,  k  MW  M  iiak  0 10  yMn,  INoAm  iwMtcty  wttiU  km  4tc«y«d  10  vciy  tow  bv«lt. 
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2,4 


SUPPORT  ACUVmES  (U) 


(U)  This  section  describes  waste  management,  transportation  issues,  and  safety. 

2.4.1  Waste  Managonent  (U) 

(U)  This  section  describes  the  radioactive,  hazardous,  and  non-hazardous  waste  management 
procedures  that  would  be  followed  as  part  of  the  {jQ  program  for  wastes  generated  by  ground 
testing  activities.  Each  type  of  waste  is  also  shown  in  Table  2.4-1.  Hie  waste  management 
procedures  are  described  in  a  generic  manner.  Site  ^lecifb  waste  management  is  described  for 
each  alternative  testing  location  in  Chapters  3  and  4. 

(U)  Materials  and  component  development  facilities  will  generate  small  quantities  of  waste  as 
a  result  of  program  activities.  Site-specific  waste  management  and  inputs  of  program 
generated  waste  at  the  facilities  are  discussed  in  Chapters  3  and  4  respectively.  Each  individual 
facility  would  be  responsible  for  the  management  of  waste  that  are  generated  at  that  facility. 

RadiQactiy.£j^»£  (U) 

(U)  AH  radioactive  waste  materials  generated  during  program  activities  are  classified  as  defense 
v/astes,  which  would  be  managed  in  accordance  with  DOB  Order  5820.2A  (Radioactive  Waste 
Management),  DOE  Older  5480.  U  (Radiation  Protection  for  Occupational  Woikers)  as  well  as 
any  local  protection  regulations  or  gutdehnes.  The  radioactive  waste  potentially  generated  would 
be  high-lcvei  waste  (HLW),  transuranic  (TRU)  waste,  low-level  wa^  (UL^,  and  low-levci 
mixed  waste  (Ml^O-  Bach  type  of  radioactive  waste  and  its  impact  on  waste  mana^^ement  is 
described  below: 

(J)  High-Level  Radioactive  Waste:  It  is  currently  anticipattsd  that  with  the  relatively  short 
qwrating  times,  the  fuel  material  would  not  contain  any  TRU’s  in  excess  of  100  nCUg  and  the 
resultant  material  would  be  certified  as  fissionable  test  specimens.  Any  associated  waste 
products  would  be  disposed  of  as  LLW.  ITie  only  material  anticipated  to  be  generated  in 
association  with  the  program  ground  testing  activities  that  wcnild  be  certified  as  HLW  would 
be  in  the  form  of  spwit  reactor  fuel.  Shcwld  this  occur,  the  HDUW  would  be  isolated  at  the 
ground  test  station  pending  final  di^sitioo  which  would  be  acconqilisbed  in  accordance  with 
the  defense  HLW  program  procedures. 

(U)  Transuranic  Waste:  Transuranic  wastes  from  program  activities  arc  not  anticipated  to 
exceed  30  m’  (1000  ft*).  The  TRU  waste  would  primarily  be  the  irradiated  fuel  dements,  if  the 
concentration  of  tramuninic  materials,  dements  with  atomic  number  higher  than  92,  were 
greater  than  100  oCi/g. 

(U)  T.ow-ljBvel  Radioactive  Solid  Waste:  It  is  anticipated  that  the  low-lcvd  radioactive  solid 
waste  generated  by  the  program  would  be  on  the  order  of  46,000  cubic  meters  (1 ,600,000  cubic 
feet)  over  the  life  of  the  project.  [Included  in  this  arc  an  expected  6,100  m*  (220,000  ft*)  of 
concxete  and  sted  and  1,500  m*  <50,000  ft*}  of  aluminum  from  decontemination  and  do- 


TABLE  2.4-1:  HISTORICAL  AND  ANTICIPATED  WASTES  AT  GROUND  fEST  FACILITY 


commissioning  activities.]  The  possible  use  of  a  pebble  bed  cooling  system  could  increase  the 
volume  of  LLW  by  up  to  10  percent. 

(U)  LLW  requiting  disposal  would  consist  of  solid  wastes  from  the  handling,  cleaning  and 
di^ssemblisg  of  the  canister  assemblies  as  well  as  contaminants  removed  directly  from  the 
effluent  stream.  This  material  would  be  transferred  from  the  testing  location  to  the  local 
radioactive  waste  management  site  for  disposal.  In  addition,  ^e  irradiated  fuels  and  irradiated 
test  samples  would  be  disposed  of  as  LLW  provided  that  these  materials  are  determined  by  DOE 
to  be  wastes. 

fUl  Mixed  Waste:  Some  mixed  waste  may  be  generated  during  program  activities.  Hus  would 
include  low-level  radioactive  materials  contaminated  by  solvents  or  solvent  residues.  It  is 
anticipated  that  no  more  than  0.2  m'  (7  or  that  material  that  could  be  contained  in  a  single 
210  liter  (55  gallon)  drum  would  be  produced  by  program  activities.  Mixed  wastes  would  be 
''ontained  at  their  point  of  generation  and  characterized,  for  eventual  compliance  with  Land 
Disposal  Restrictions  (LDR),  and  the  installation  waste  disposal  requirements.  Every  effort 
would  be  made  to  minimize  or  totally  eliminate  quantities  of  mixed  wastes  generated  by  the 
testing. 

Hazardous  Waste  (U) 

(U)  Very  little  hazardous  solid  wastes  would  be  generated  during  facility  operations.  Hazardous 
wastes  ^at  would  be  produced  as  a  result  of  fecility  operations  include  limited  quantities  of 
solvents  and  materials  such  as  gloves,  prq)er,  and  cloth  that  contain  absorbed  solvents.  The 
quantities  of  hazardous  non-radioactive  waste  material  anticipated  to  be  generated  during  the 
ground  testing  activities  are  estimated  to  be  approximately  15  m’  (5(X)  Generation  of 
hazardous  waste  would  be  minimized  by  controlling  the  quantity  of  solvent  material  used  in 
association  with  all  activities  at  the  testing  location. 

(U)  Hazardous  wastes  generated  as  a  result  of  operations  would  be  collected  at  the  ground  test 
station  up  to  a  specified  limit  of  210  liters  (55  gal)  per  waste  stream  and  then  transferred  to  the 
Area  5  Hazardous  Waste  Accumulation  Pad  for  ultimate  di^sition  at  an  EPA-approved 
treatment,  storage,  and  diqwsal  facility  offsite  within  the  90  day  accumulation  period.  All  EPA 
and  DOT  regulations  (i.e.  40  CFR  262-263  and  49  CFR 100-199)  for  the  handling,  sampling, 
manifesting,  packaging,  aod  shqiment  preparation  of  hazardous  wastes  would  be  followed. 

Non-’Hazafi^pys  ^aste  (U) 

(U)  Sanitary  effluents  generated  during  construction  activities  would  be  collected  in  temporary 
facilities  and  removed  by  the  designated  waste  removal  contractor.  Post-constructioD  sanitary 
dfluents  would  be  disctuuged  to  the  s^c  tank/leach  field  system  provided  at  the  testing 
location. 

(U)  Facility  constmction  would  generate  typical  quantities  of  non-hazardous  wastes  normally 
associated  with  these  activities.  These  wastes  would  be  temporarily  stored  at  the  construction 
site  panrif  ng  final  at  ml  appropriate  sanitary  land  fill  in  ap^xmlance  with  the  requirements 
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TABLE  2.4-2:  TRANSPORTATION  QUANTITIES  AND  DISTANCES  FOR  SITE  ALTERNA 
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conservatively  estimated  SO  kg  (110  lb)  shipment  of  U-235  would  not  exceed  100  milliCuiies 
(mCi).  This  is  significantly  below  the  200  mCi  limit  for  A2  quantities  and  would  not  require 
shipment  in  a  Type  "B"  shying  container. 

(U)  All  proposed  shipments  consist  entirely  of  fresh,  non-irradiated  uranium  fuel  which  results 
in  negligible  radiation  e?qx}suies  both  at  the  surface  of  the  tran^rtation  trailer  and  within  the 
driver’s  compartment.  Radiation  surveys  at  the  point  of  origin  would  demonstrate  that 
^readable  contamination  levels  are  negligible  and  well  within  2000  disintegrations  per  minute 
per  100  cm*  (DPM/100  cm*).  All  shipments  would  comply  with  the  requirmnents  of  DOT 
regulations  (49  CFR  170-179). 

(U)  A  criticality  analysis  has  been  performed  and  there  is  currently  no  credible  scenario  which 
could  cause  the  material  to  be  rqxisitioned  into  a  critical  mass  during  a  hypothetical  roadway 
accident.  In  the  event  that  future  analyses  idratify  a  credible  scenario  which  results  in  accidental 
criticality,  the  quantity  of  material  to  be  shqrped  would  be  reduced  below  the  threshold  level  for 
that  criticality  accident.  In  the  event  that  the  SST  vehicle  is  involved  in  an  accident,  the  worst 
case  scenario  involves  spreading  the  fuel  particles  over  the  ground  in  close  proximity  to  the  point 
of  the  accident.  Should  this  occur,  instrumentation  is  currently  available  to  locate  the  di^rersed 
material  and  accqrtable  methods  currently  exist  to  recover  all  the  nuclear  fuel. 

2.4.2.2  Irradiated  Materials  and  Special  Wastes  (U) 

(U)  Tran^rtation  of  specimens  for  post-irradiation  examination  is  routine  between  test  reactors 
and  laboratories.  Existing  DOT  i^roval  procedures  would  be  used.  All  shipments  of 
radioactive  materials  including  Specif  Nuclear  Material  would  be  accomplish^  in  accordance 
with  the  q)ecific  requirements  at  NTS  or  INEL.  Arrangements  would  be  made  through  the 
respective  installation  O&M  contractor  (SNL,  1990b). 

hhBHH  ^  oj) 

^  involves  reactors  and  a  test  facility  which  are  owned  by  DOE, 

locate  00  a  DOE  site,  mid  operated  by  a  DOB  contractor.  It  is  the  policy  of  DOE  that  all  its 
activities  be  conducted  so  as  to  ensure  the  protection  of  the  environment  and  the  health  and 
safety  of  the  public  atnl  woricers.  With  respect  to  radiation  hazards,  it  is  DOE's  policy,  as 
staled,  for  example,  in  DOE  Chder  5480.11,  to  implement  radiation  protection  standards 
consistent  with  guitWee  promulgated  by  the  Eaviroomeotal  Protection  Agency  (BPA),  the 
rearttunendation  of  both  the  Notional  Council  cm  Radiation  Protection  and  Measuremoits 
(NCRP)  and  the  standaitis  haposed  by  the  Nuclear  Regulatory  Commission  (NRC)  on  its 
husoes.  Furte,  it  Is  DOB  policy  (as  stated  in  Title  10  Code  of  Federal  RegulatloQS,  Part  20) 
that  al)  expesores  and  releases  of  radioactive  mateiials  are  to  be  kept  as  low  as  reasonably 
achievable  (ALARA),  tidting  Ijsld  consideration  the  state  of  the  technology,  economics,  societal 
tcnefhs,  and  ^evam  criteria.  Radiation  enqposures  resultisg  from  accidatis  whhin 
bmmdaiii$  of  the  Dnited  sHtes  wcold  be  shown  by  analysis  to  be  less  than  those  ^ven  in  10 
CFR  100.  For  the  S’t’twod  test  futility,  the  more  lestrictive  requirements  of 

ANSl/ANS  iS.7  sMiards  for  seseuch  site  evaluation  are  applied. 


(Umi)  Nuclear  safety  xequiiements,  derived  from  existing  applicable  regulations,  dose 
standards,  and  guidelines,  would  be  incorporated  into  all  qTpropiiate  design  spediications  and 
test  plans  for  the  program.  The  reactor  systems  contractor,  the  national 

laboratories,  and  the  flight  vehicle  contractor  would  verify  through  formal  reports  and  a 
systematic  schedule  of  reviews  and  assessmrats  that  designs,  ^jiecifications,  and  test  plans  meet 
accepted  nuclear  industry  safety  requirements.  The  reactors  would  be  designed  to  avoid 
inadvertent  criticality  under  any  circumstances. 

(|)  Specific  information  regarding  nuclear  safety  policies  is  available  in  "Tlie  Safety  Policy 
Implementation  Guidelines  and  Goals  of  the  HBiHBHi  program" 

(U)  Specifically,  safety  considerations  would  include: 

1)  (U)  protection  of  health  and  safety  of  the  public, 

2)  (U)  protection  of  the  health  and  safety  of  employees  where  program  activities  are 
performed, 

3)  (U)  protection  of  the  environment  and  lands  from  contamination  or  damage  as  a  result  of 
program  activities,  and 

4)  (U)  protection  of  the  property  and  facilities  used  in  the  program. 

(U)  It  is  the  policy  of  the  program  that: 

1)  (U)  Safefy  would  be  considered  and  incorporated  into  each  activity  or  system  from  the 
onset.  Safety  must  not  and  would  not  be  tre^  as  an  afieitbought. 

2)  (XI)  Safety  wtmld  continually  be  considered  and  assessed  throughout  the  design, 
developmem,  testing  and  demonstration  j^tases  of  the  m|  pit^nam. 

?)  (U)  Explicit  consideration  of  the  effects  cm  safety  would  be  an  essential  element  of  every 
design,  develcpment,  test  and  operational  decision  made  in  the  ||||[H  program. 

4)  (G)  Safety  considerations  in  the  ^  program  would  include  consideration  of  credible 
idmot^  and  accident  situations  that  could  occur  during  the  entire  tife-cyde  of  the  program. 

5)  (U)  The  Ifyi  program  would  meet  mandated,  statutory  and  legal  requirements  for  safety. 
The  requirements  to  be  met  include  Mi  Votet  Flight  itommmendatiotts,  Depmtmaat  of 
Energy  Orders  (and  those  standards  incorporated  by  the  Orders),  the  National  Environmental 
Policy  Act  (NEPA),  the  (Occupational  Health  a^  Act  (03HA),  aod  applicable  DOD 
requirements. 

6) #  To  the  extent  practicable,  the  m  program  would  sedc  to  achieve  (he  highest  levels 
of  safety  in  the  design,  testing,  operating  and  demonstiftion  id*  the  H  techno!^.  Every 
practical  efioiishaU  be  rnademnraiittiio  risks  due  ro  radiation  and  ^dc  material!  e^qpc^mt^ 
to  ALARA  levels. 


7)  (U)  Safety  is  the  le^nsibility  of  the  line  management  of  tlw  m  program.  Each 
individual  in  the  Program  shares  in  the  re^xmsibllity  to  achieve  outstanding  levels  of  safety. 


(U)  No  tests  would  be  perfonned  without  the  safety  reviews  required  by  applicable  regulations. 
The  Preliminary  Safety  Analysis  Rqwrt  Q^AR)  is  the  initial  treatmrat  of  safety.  Its  objective 
is  to  provide  reasonable  assurance  t^  all  aj^licable  standard  can  be  met,  i.e. ,  that  all  credible 
safety  issues  have  been  identified  and  can  be  adequately  resolved  before  testing  begins. 
^)proval  of  the  PSAR  is  required  to  initiate  construction  of  the  test  facility.  The  Final  Safety 
Analysis  Rqx>rt  (FSAR)  presents  the  data  and  analysis  substantiating  that  aJl  safdy  issues  have 
been  resolv^.  A|^val  of  the  FSAR  is  required  to  initiate  testing. 

(U)  A  Saf^  Analysis  Rqpoit  (SAR)  is  in  prqjaratico  for  the  initial  (PIPET)  tests.  The  elements 
of  the  SAR  are  presented  in  .^rpendix  B. 

Safeguards  and  Security  (U1 

(U)  Safeguards  and  physical  security  would  be  provide  for  protection  of  both  HHHHHi 
Special  Nuclear  Material  (SNM)  contained  in  the  sub-scale  test  reactor  fuel  elements  and  the 
classified  information  and  components,  that  would  be  present  at  the  test  station.  An  expanded 
safeguards  and  physical  security  system  that  would  provide  adequate  protection  for  HHHBB 
I  Special  Nuclear  Material  (SNM)  and  classified  information  and  components,  would  also  be 
located  at  the  test  station  during  full  scale  testing  aedvities  (SNL,  1990a). 

(U)  An  •improved  risk"  level  of  fire  protectron  wcmld  be  used.  All  fire  protection  systems 
would  be  fabricated  and  installed  in  accordance  with  National  Fins  Protection  Association 
(NFPA)  Standard  13  for  Ordinary  Hazard  Group  2  (SNL,  1990a). 

EfflugjQLailEnyirpnmgnttlMfinitoi^  (ti) 

(U)  Monitoring  programs  at  the  ground  test  facility  would  be  oouducted  to  determine:  (1)  the 
ovemU  impact  of  facility  opeiaticHeis  on  the  envlrooment,  (2)  whether  eavironmenud  levels  of 
radioactivity  comply  with  s{^Ucabte  standards,  (3)  whether  containmtmi  and  control  systems  at 
facilities  are  functioning  is  planned,  and  (4)  kmi-teim  trends  of  concentrations  of  mdioadivity 
in  the  environment  and  any  changes  in  th^  uends.  Bnviroameinal  impacts  are  tktfeimined  by 
measuring  radionuclides  in  the  ^aviionmeot,  wheie  lach  measurements  are  possible,  or  by 
modeling  the  transport  of  m^onuclides  through  environmental  pathways  ib  rases  where 
environmental  toncentraiions  are  too  low  to  mearaie.  Measurements  within  the  test  ftdlity  and 
at  the  te^  facility  bc^u^lary  are  frequently  compared  to  similar  measurements  of  bmkground 
locations.  All  measured  arnceatritioas  would  be  compared  to  applicable  cavironmeBtal 
standards. 


of  the  test  famlity  are  through  tbnec^  ladhokm  erqrosure,  atfitmi^pheric  transpe^,  soils,  w^, 
foods,  ind/br  animals  The  eovircmmental  mooJto^  ptogrim  fbr  die  test  licl%  and  vicinity 


for  adequate  monitoniig  of  all  potential  pathways  associated  with  program  testing  activities. 

The  analytical  methods  for  environmmtal  samples  are  carefully  reviewed  to  verify  that  such 
analyses  are  made  with  sufficient  sensitivity  to  verify  compliance  with  aj^rc^riate  standards. 
High  reliability  is  obtained  by  a  stringmit  quality  assurance  program. 

Hydroggn.  Safety  (U) 

(U)  Introduction:  Large  quantities  of  hydrogen  have  been  used  at  industrial  and  rocket  facilities 
for  a  number  of  years.  A  review  of  cryogenic  hydrogen  safety  issues  related  to  bulk  storage  and 
q)eiations  is  givwi  by  Edeskuty  (1991).  This  aiticle  does  not  identify  any  extraordinary  safety 
requirements  for  the  use  and  handling  of  large  quantities  hydrogen  in  an  i^ustiial  environment. 
Reider  and  Edeskuty  (1991)  state  that  "The  accident  e}q)eriaice  with  hydrogen,  other  than  its 
use  in  ligbter-than-air  craft,  has  not  been  inordinately  worse  that  the  accident  ejqperience  with 
more  commonly  used  fuels."  NASA  has  documented  accidents  and  incidents  with  its  use  of 
large  quantities  of  liquid  hydrogen  in  Ordin  (1974).  This  article  states  that,  "The  records  do, 
however,  indicate  a  very  Ugh  level  of  safety  with  hydrogen."  Of  the  mishaps  identified  by 
NASA,  only  half  the  hydrogen  releases  to  the  atmosphere  resulted  in  ignition.  Hydrogen 
releases  to  enclosures  had  an  even  lower  ignition  rate  of  25%  (Ordin,  1974).  The  majority  of 
the  NASA  mishaps  resulted  from  qrerational  and  procedural  errors  (Ordin,  1974).  Track  record 
for  otlier  af^lications  is  not  vastly  different.  amounts  of  liquid  hydrogen  were  also  used 
in  the  NERVA  program  and  the  saf^  hazards  have  becm  documemnl  (Reider  and  Edeskuty, 
1976;  Edeskuty,  1964).  Indu-strial  experience  with  hydrogen  accidents  in  the  period  1965-1977 
has  been  assembled  (Zalosh  and  Short,  1978).  Other  genera)  references  on  hydrogen  safety  are 
(Chelton,  1964;  Edeskuty  and  Reider,  1969;  Roveu,  etal.,  1970;  Hord,  1976,  Suanieicand 
Telliei,  1983;  DOE,  1990f;  DoD.  1991;  Edeskuty,  1991). 

(D)  Hazanls:  The  main  hazard  in  tlm  use  of  hydrogtm  relates  to  combustion.  Hydrogen  will 
bum  in  air  over  a  very  wide  range  of  hy^geo-air  composition  and  is  easily  ignited. 
Deflagration-tcHfetonation  transition  of  hydrogen-air  mixtures  is  possible  over  a  widte  range  of 
composition  (4-75%  hydrogen)  if  there  are  flame  acceleratioo  promoters  (obstacle  geneimed 
turbulence,  fast  hot  jets,  etc.)  (Shetman,  et  a)..  1985;  Shefuum  al,,  1989;  Iteszeu,  et  al., 
1987).  Hydrogen  exiting  from  l^dcs  from  hydrogen  storage  or  »wfy  i^ystems  into  air  will  form 
a  diffusion  (ui^remixed)  flame  tf  there  is  an  ignitiem  source.  A  unique  hazard  associated  with 
these  flames  is  that  they  bum  with  a  psde  blue  flame  Utat  is  ocariy  invisible  to  the  naked  eye  in 
daylight.  Hydrogen  embrittlemott  of  metals  and  the  hazards  cmnmon  in  the  use  of  high  pressure 
gases  need  to  be  considered  in  any  design  of  a  hydros  system. 


(U)  The  use  of  liquid  hydrogen  introduces  «fdjUona!  hazards.  The  selooed  condensation  of  air 
ca.n  enrich  Ute  local  oxygmi  content  hocteasing  the  possible  violence  of  hydrt^  bums.  If  the 
systmn  is  not  purged  of  air,  oxygen  crystals  can  be  formed  in  the  liquid  hydrogen,  and  liquid 
bydrogen-soUd  oxygen  can  form  a  detmtal^  mass,  there  must  be  provision  for  voting  in  any 
potential  fixed  volume  where  lujuid  hydrogen,  m  even  cold  gaseous  hyehogen,  might  collect. 
If  trai^  in  a  fixed  volume,  the  pressure  buUdiq}  as  beat  enters  can  nqituie  rite  system.  At  the 
oryr^mtic  temperatures  of  liquid  hydrt^en  the  materials  used  must  be  caitefuliy  selected  to  ensure 
ad^uate  performance  a  these  low  tempetatuses. 


(U)  Req-uiations:  Hofd  (1978)  has  compiled  an  annotated  bibliography  of  leplations,  standards 
and  guidelines  for  hydrogen  safety.  The  leievant  CFR  documents  are  inclutjbd  in  this  list  of  79 
mfereoo^.  All  relevant  relations,  standards  and  guidelines  for  hydrogen  safety  included  in 
this  list  of  79  references  would  be  by  the  final  design  of  the  grcmnd  test  fat^ty.  Of  the 
references  cited,  particular  ncrte  is  given  to  the  NFPA  Pamphlet  No.  50A  for  gaseous  hydrogen, 
NFPA  SOB  for  liquid  hydrogen,  and  CGA  Pamphlet  G-5  for  hydrogwi.  These  docum^sts  have 
provided  the  basis  for  hydrog^  and  handling  for  the  ground  test  facility  design.  Air 
Force  regulation  IZ740O  (USAF,  1990)  is  a  more  general  r^etmice  of  "Bt^losive  Safety 
Kii^sards''  with  some  relevance  to  hydrogen  saf^  standards.  This  regulaticm  has  also  inBuenced 
the  facility  design.  Facility  stnianral  (tesige  considerations  are  presented  in  DoP  (1969). 
refeisnci^  standanls,  as  suppiemsoted  by  available  safe  handling  procedures  published  by 
facilities  currently  handling  significant  quantities  of  hydrogen,  would  form  Urn  basis  for 
develc^ing  site  spixMc  ssle  haikling  proc^ures. 

(U)  Facility  Protection:  A  number  of  fi^ires  have  been  incorporated  into  the  facility  design 
to  reduce  the  pcisfitial  Mfety  and  environmental  impacts  of  storing  and  using  large  quantities  of 
hydrogen.  These  features  are  described  in  Sct^ion  2.3.2.2. 1.3.1.  Several  of  these  features  are 
particular  note  and  are  discussed  below, 

(U)  The  general  facility  layout  k  intea^^  to  enhance  hydrog^m  safety.  All  hydrogen  storage 
would  be  ill  a  cemoentrated  area  oh  gmls  below  the  c^li^  smiemres  of  the  l^iiity.  A 
ridge  separates  the  bulk  hydrogen  from  the  test  odls.  Ttie  other  feidhty  stmemros 

(control  bunker,  recciving/asscmbly  building,  disassembly  buMag,  ^.)  would  be  uphill  from 
storage  area.  Any  liquid  hydrofen  leak  wc^id  drata  away  from  the  other  facility  stmetures. 
The  facility  stniciures  would  be  protected  from  prossuKO  pulssi  imd  prppK^dlcs  that  might  result 
from  detonations  and/or  deflagrations  in  (to  storage  areas  by  bedh  ihs  mtural  earth 

barriers  that  result  from  the  facility  layout  and  by  sluapoel  barriers.  Skr^nel  barriera  ^ 
incorporated  into  the  facility  design  to  preclude  Un^  of  siglu  betwt^  th$  hydit^en  ar^ 
and  tim  faciUty  smictuies  pt^pulaied  areas. 

(tJ)  All  components  in  the  process  fluids  system  (CSS  and  BTS)  would  be  wedded  h  to 
the  maximum  extent  possible  to  minimire  the  potential  for  hydrogen  leaks.  At  locations  wIfejFe 
leaks  may  occur  (flawed  fittings,  valves,  pumps,  etc.)  appropri^  and  fire  imd 

fire  protection  would  be  incorporated  into  the  system  design.  Pies^te  relief  would  be 
incoiporated  into  any  cor^*Hmcai  or  piping  nm  that  may  carry  myogenic  hydrogen  and  be 
isolated.  This  would  protect  Uksc  txsnpooenls  from  ovcipressure  and  potential  luptme  should 
cryc^enic  hydrogen  become  trapped  in  them  and  warm  up. 

(U)  The  process  fluids  system  is  being  designed  to  allow  purging  procedurM  to  ensure  that  no 
corobustiooahle  mixoties  would  result  when  bydrcHSeo  is  introduced  into  a  line  or  component 
Ajty  strocGuies  that  have  the  polestiid  to  accumulate  hydrogen  would  be  either  inerted  or 
ventilated  with  sufficimu  qualities  of  f«ah  air  to  ensure  thal  no  combustible  mixtures  would 
occur.  Avoiding  bydiogec  ^-nmn^tinn  is  t  mafur  consktoaiioo  in  the  facility  desiipi. 

(U)  Open  air  detonatioo  of  hydrogen  could  eiqpose  the  facility  suntctuics  to  various  d^i^ees  of 
ovcrpiessuit.  All  jtignifioiii  quantities  of  hydrogen  sekaied  to  th^  atmosphere  during  noimai 


operatioos  of  the  would  be  flared  so  that  large  quantities  of  hydrogen  do  co^  accumulate 
m  the  vicinity  of  the  facility. 


(U)  A  major  hydrogen  1^  could  result  in  a  potential  risk  to  the  faculty  .  The  overpressuios 
resulting  from  desonatioas  can  be  estimated  (Sherman,  1985;  Tiesz^,  et  al,,  1987;  Sherman, 
et  ai.,  198).  Oveipressuie  estimates  resulting  from  i^pprqpriate  off-normal  operating  condidons 
would  be  incorporated  into  the  facility  design  to  minimize  my  damage  to  the  stnictures  and 
ensure  protection  of  the  test  articles  othetr  critical  compormnts. 


(U)  It  should  be  noted  that  the  facility  accident  cases  consideied  to  date  have  assumed  100% 
release  of  the  radionuclide  content  of  the  article  being  tested.  This  b^ms^iing  case  is  independent 
of  the  initiating  event.  Thus,  no  hydrogen  accident  could  result  in  a  source  term  greater  than 
for  the  cases  analyzed,  i.e.,  the  ra^ological  ccnsequ^^  of  hydrogen  accidents  are  bouncbd 
by  the  maximum  hypothetical  accident  alitady  amskSsred.  Furthermore,  the  experience  with 
hydrogen  handling  in  the  U.S.  described  earlier  has  demonstrated  that  the  probabilities  of 
hydrogen  accidents  causing  severe  damage  can  be  made  vei^y  low  by  the  pn^  us©  of  applicable 
design  pides  and  safety  standards. 


(U).  Ttie  potential  releases  ftom  C5thsr  radioactive  m^rials  stored  ou'-site  wo«f*d  always  be  m’;-cb 
than  the  test  artiete  inventory  analyzed.  The  only  rther  ifmdialed  and  1^-product  materials 
storal  oa-site  would  be  long-oaclod  articles  or  elcsm^its  in  below-grade  temporary 
sioraie  area  or  the  thick-walled  disass^bly  buiiding.  The  probabUity  that  these  areas  w^ould 
be  damaged  simultaneously  with  the  test  amete  is  extremely  low  gives  the  piiysical  g^^ararion 
and  hydrogen  saf^y  cm>sid*fi^om  to  evemll  facihy  <fesl|n  qjerafkm. 

(U)  The  Final  Safe^  .Analysis  will  include  a  pt^^Bty  risk  of  tbs  nuclear 

hazard  associated  with  hydri^en  aBd>X|plositms. 


an  industrial 


safety  hazard  for  oe-site  workers  tkM  k  oquivakni  to  esmteibk  Iluid 

at  oth^  sites  and  that  is  om  t^que  to  this  opsrari’m  Hydrofsa*  ^id  apt!  psemis,  is 
rouiinsiy  handjsd  at  a  number  of  NASA,  X)oD,  private  and  ^-profit  it^caroh  centers 

around  she  United  Slates.  TTw  rotastcaess  of  sites  beteg  ei®na^5?ed  for 
precludes  non-nn^ohigieal  impatds  from  hydrogen  aceideins  m 

property  off-site. 

Industrial  Safety  cU) 

(U)  fteview  of  accidetit  4^  published  by  the  D^artnasit  rrf  ^ 

Statistics  (BUS),  isdleates  that  is  1989  iii«ry  safety  k  dte  mmm 
significanUy  than  the  average  all  taaaufitchrtfefl  aciyil^. 
experienced  approximately  ooe-half  of  the  lest  woikdia^  ^  maaufk^nring  as 

a  whole  (Hman,  1991c). 


2.4>4  Test  Safety  (U) 


2.4.4.1  General  Issues  (U) 


Nuclear  safety  requirem^ts  would  be  iiu^ipoiated  in  the  m  IHHiKi  design,  the 

power  system  design,  and  qierational  chaiactensdcs. 

(U)  Syst»n  design  safety  requirements  would  include  the  following: 

-  (U)  Reactivity  control  -  the  reactivity  control  system  would  be  capable  of  escalating  the 
reactor  to  full  power  or  reducing  the  reactor  from  full  power  to  a  subciitical  state. 

.  (U)  Instrumentation  ~  the  |m  instrumentation  syst^  would  permit  continuous  ground 
monitoring  of  reactor  performance  including  reactor  power  levels  and  rate  of  change; 
control  element  position;  coolant  flow  rate  and  temperature  at  reactor  inlet;  coolant  exit 
temperature;  and  the  status  of  the  reactivity  control  system,  the  reactor  shutdown  systmn, 
and  the  redundant  actuator  power  sources.  Each  redundant  elmnmt  would  also  be 
monitored. 


_  (U)  Automatic  reactor  shutdown  -  the  reactor  automatic  shutdown  system  would  use  two 
indq>endent  methods  of  achieving  and  mainlining  subcriticality;  be  capable  of  sensing 
conditions  calHng  for  shutdown  and  automatically  Cutting  down  the  reactor  in  evmt  of 
failure  of  the  reactor  control  system,  excessive  coolant  outlet  temperature,  loss  of  el»:trical 
power,  demand  for  SCRAM  (automated  shutdown)  HHHHBHBHH’  excessive 
neutron  flux;  and  not  be  subject  to  common  cause  failure. 


(U)  AH  reactor  systems  would  be  designed,  analyzed,  and  reviewed  through  the  nuclear  Safety 
Analysis  Kqx)it  with  accq)table'  margins  of  safety  and  without  loss  of  capability  to  perform 
their  intend^  safety  fim^ons  in  all  enviremments  encountered  during  storage,  hmei 

maintenance,  testing,  _ _ 

mQy|.  These  enviiomneots  include:  humidity,  vibration,  shock,  acceleiarion,  acoustic  noise, 
overpressure,  temperature,  potential  shrapnel  impacts  and  radiariem. 


‘cO)  •Acwytibte*  k  «  dMcriUkn  imMii  m  U1  ocwpoMWi  me>M  U  wit »  O^w*  cf  rcAwtaw*  cogpitgih  wMi 

pnetkii  eowdemioB*.  rVw«OBri<tfta<wiw{iv..a*i»op«af»ltert  laptct  ai  ^  w«i«a  vtMcte 


2.4.4*2  Firevottion  of  ludverteDt  Criticslity  CU) 


_ I  In  Older  to  assure  safety  and  pnrtection  of  tbe  eavironmeat,  it  is  necessary  to  positively 

prevent  the  reactor  becoming  critical  prior  to  the  moment  intorded,  and  to  positively  assure 

that  criticality  can  be  effectively  tennint^.  This  requirement  applies  uiuter  all  conditions 
resulting  from  aocfdeat  or  equ^wnent  malfuncticms, 


I 

\ 


_ To  ke^  the  reactor  from  bacc^aing  ciitica!  a  set  of  "poison  rods"  (rods 

wtil^  are  composed  of  neutron  absorbing  material,  principally  boron)  could  be  inserted  into  the 
reactor  hot  gas  channel.  The  rods  would  remain  in  the  reactor  until  they  are  extracted 


(U)  These  rods  would  positively  inhibit  rwictor  criticality  by  absorbing  any  excess  nmitrons  that 
may  result  from  changes  in  reactor  geom^  caused  by  BHBIBSHHSBHHBi 
Olmm,  or  defonnations  resulting  from  fire,  and  by  preventing  increase  in  reactivity  due  to 
change  in  moderator  cbaiacteiistics  caused  by  intrusion  of  fluids  as  a  result  of  QHHl 


(U)  The  rods  are  in  addition  to,  and  entirely  sq^arate  and  distinct  from  the  reacmr  safety 
SCRAM  system,  which  can  positively  turn  off  the  reactor  and  the  reactor  control  system,  which 
controls  reactor  power  level. 


..  •  •  • 
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2.5  ALTERNATIVES  TO  THE  PROPOSED  ACTION  (U) 

Only  the  no  action  alternative  is  an  alternative  to  the  proposed  action.  The  no  action 
alternative  is  that  the  would  not  cany  forward  with  the  ||||[|[  program.  Component 
assembly  and  fabrication,  and  ground  testing  would  not  be  carried  forward,.  The  no  action 
alternative  would  not  dcvelc^  and  demonstrate  the  FBR  propelled  rocket  technology. 

2.6  ALTERNATIVES  CONSIDERED  BUT  NOT  CARRIED  FORWARD  (U) 

(U)  The  following  alternatives  were  considered  but  not  carried  forward,: 

2.6.1  AHemative  Fuel  (U) 

(jyill)  Any  material  to  be  considered  as  an  alternate  fuel  for  the  FBR  engine  would  have  to  be 
either  fissionable  or  fertile.  The  only  potential  candidates  which  meet  this  criteria  are  ail 
isotopes  of  thorium  (Th),  uranium  (U),  plutonium  (Pu),  or  Californium  (Cf).  To  be  further 
considered,  the  material  must  be  avail^le  from  an  existing  manufacmring  process,  cryiable  of 
surviving  high  temperatures,  require  minimum  weights  to  achieve  criticality,  and  minimize  the 
impact  to  the  environment  resulting  from  either  manufacturing  or  ntiljyatinn-  Thorium  was 
rejected  as  a  candidate  material  because  it  would  require  a  mass  which  exceeds  the  maximum 
weight  requireLients  for  the  PBR  engine;  plutonium  was  rejected  due  to  the  ^^th  risk 
as^  'ciatcd  with  its  use;  and  Californium  was  rejected  because  of  its  non-availability. 

(m|)  Only  u  anium  remains  as  a  candidate  material.  Two  uranium  isotopes  were  considered, 
U-'’33  iand  U-235.  Traditicrwlly,  reactors  requiring  fast  response  times  have  used  fully  enriched 
XJ-235  as  the  basic  riiel  form.  UrBnium-233  introduces  both  a  signiticant  ne^ve  fuel 
tempf  ’ature  coefficient  due  in  part  to  doppler  broadening  of  the  resonance  escape  peaks  and  a 
longer  neutron  lifetime  which  results  in  a  slower  system  requiring  a  larger  quantity  of  fuel 
material  than  a  comparabl  j  U-235  system.  Currently  operating  fuel  manufacturing  processes  are 
capable  of  providing  uranium-233  in  very  limited  quantities.  Increasing  U'233  production  would 
also  increase  the  quantity  of  waste  products  associated  with  iiiel  production,  compounding  an 
existing  adverse  envirotimental  situation.  The  proposed  current  U-23S  fuel  form,  which  is 
available  from  existing  stoclq^iles,  pr  ovides  the  mmdmum  system  performance  while  minimizing 
potentially  negative  environmental  impacts. 

2.6.2  Alternative  F^opeUant  (U) 

(mf)  One  alternative  considered  not  carried  forward,  would  be  to  use  hdium  rather  than 
hydrogen  as  the  propellant.  Because  helium  has  larger  atoms  than  hydrogmi,  its  use  would 
necessitate  kcreasiug  the  size  of  Ge  fuel  pellets  to  t^ow  free  passage  of  the  helium  through 
them;  otherwise  a  pressure  drop  would  be  created  across  the  cold  that  would  exceed  its 
structural  capacity.  Increasing  the  8i2»  of  the  fiiel  pellets  would  reduce  the  surface  to  volume 
ratio  and  decrease  the  potential  I^  of  the  rodbt.  Tl»  use  of  helium  as  a  propellant  would  result 
in  an  I^  that  is  about  70  percent  of  that  for  hydrogen  ^lill  and  T^erson,  1970)  and  would  not 
accomplish  the  HHBHBBI’  ^  ^  accqstable,  hdium  would 

require  storage  anohSwlli^l^^penuures  of  approximatdy  4  K  (-270*  C),  a  significant 
increase  in  complexity  over  the  storage  requirements  of  hydrogen  at  25  K  (-250^  C)]. 


2.5-1 


2,63  Materials  and  Components  Testing  Aftematives  (C) 

2,63,1  Simulation  of  Testing  and  Operating  Conditions  (U) 

(U)  Another  alternative  considered  but  not  earned  forward,  would  be  the  simulation  of  testing 
and  operating  conditions  in  place  of  physical  testing.  Tlie  performance  of  materials, 
components,  assmnblies  and  [IHHHBBHBi  could  be  simniatisd  by  conqniter  codes. 
Signkcant  simulation  is  presmtly  included  in  the|[  program  and  extmiding  this  elfort  would 
be  pocsible.  Simulation  of  teiaing  and  q)erating  conditions  does  not  allow  validation  of 
component  performance  Eliminating  physical  testing  decreases  the 

chance  of  the  program’s  success. 

2,632  Int^rated  Bench  Scale  Tests  (U) 

([m|)  Another  alternative  considered  but  not  carried  forward,  would  be  to  perform  bench  scale 
tests  that  incorporate  FBR  technology,  fluid  management  and  ETS  to  provide  a  cost  effective 
validation  of  the  system  prior  to  testing  at  the  sub-scale  facility.  The  use  of  this  alternative  to 
develop  the  PBR  technology  would  not  fully  demonstrate  Uie  viability  of  the  system  HHHB 


2.6  Continued  R&D  of  Components  and  Assemblies  (U) 

(U)  Another  alternative  considered  but  not  carried  forward,  is  to  continue  research  and 
^velopment  of  the  rocket  components  and  assemblies  until  more  data  is  available  on  the  new 
technologies  being  developed  for  would  extend  the  schedule  without 

moving  toward  me^g  the  objectlv^mttief|fprogram. 

2.6  J.4  Water  Injection  Cooling  of  Effluent  Stream  (11) 

(U)  One  alternative  considered  but  not  carried  forward,  is  to  cool  the  ETS  effluent  stream  with 
water  injection.  Due  to  the  high  heat  of  vaporization  of  water,  this  coneq^t  showed  potential 
for  being  an  efficient  cooling  option.  However,  water  cooling  greatly  increases  the  complexity 
of  the  overall  system.  During  normal  operations,  this  concefM  would  require  tens  of  thcHisands 
of  gallons  of  water  to  be  used  to  cool  the  effluent  stream.  There  is  the  potential  for  this  entire 
ETS  water  supply  being  contaminated.  All  removed  water  [^roximately  3,800,000  liters 
(1,000,000  gal)]  would  be  required  to  be  analyzed  for  radioactive  materials  and  hazardous  waste 
constituents.  An  additional  p^tial  difficulty  with  water  iqjectkm  is  that  large  energy  releases 
may  occur  from  chemical  reactiems  of  wider  with  ddiiis  Q;)iiniarily  A1  and  Be)  that  may  enter 
the  ETS  during  some  postulated  test  article  Mv'tt  modes.  Because  of  the  comple:dty  added  to 
the  system  as  well  as  the  largo  volume  of  low-level  liquid  wastes  that  couhl  potentiaUy  have  to 
be  diiqxKied,  water  injectimi  was  rejected  as  an  effluent  oocdlng  aUemative. 


2.6.4  Ground  Test  Modincations  (U) 

2.6.4.1  Extend  Intervals  Between  Tests  (U) 

(U)  Another  alternative  to  the  develt^ment  and  testing  program  as  pressed  would  be  to  extend 
the  time  interval  between  tests  to  reduce  the  impact  of  the  radiologi^  dose  from  the  ground 
testing  by  allowing  time  for  radiological  decay  of  the  fissimi  products.  Ihis  would  intuitively 
^rpear  to  offer  two  bmiefits.  First,  the  total  fibion  product  which  could  pottmtially  be  released 
in  an  accident  would  be  reduced.  Second,  the  average  annual  radiation  fraction  rkease  would 
be  reduced. 

(U)  However,  a  study  (described  in  detail  in  Section  4.7)  showed  tluit  most  fission  product  decay 
would  occur  within  one  day  of  each  test.  Greater  intervals  than  those  pressed  do  not  reduce 
radiological  doses  or  improve  safety  to  any  iqipredable  degree. 

2.6.4.2  Engine  Int^ration  Test  (ETI)  Performed  at  Altemate  Location  (U) 

(U)  One  alternative  considered  but  not  carried  forward,  would  be  for  the  non-nuclear 
components  of  the  engine  to  be  completely  int^rated  at  the  test  station  or  partially  assembled 
and  tested  at  altemate  locations  and  shq^ped  to  the  ground  test  facility  and  mated  with  the  FBR 
for  GTA  or  QTA.  The  ETT  could  be  performed  prior  to  delivery  of  the  system  to  the  ground 
test  facility.  Tbis  alternative  would  increase  the  risk  of  (toage  to  the  engine  during 
tran^rtation  without  an  offsetting  decrease  in  enxironmental  impacts  from  altemate  site  testing. 

2.6.4.3  No  or  Partial  Engine  Integration  Test  (ETI)  (U) 

(U)  Other  alternatives  considered  but  not  carried  forward,  include  testing  the  individual 
components  only  without  performing  an  oagine  integration  test  or  performing  a  combination  of 
component  testing  and  partial  integration.  These  alternatives  would  not  fully  demonstrate  the 
integrity  of  the  engine  components  prior  to  the  OTA  and  QTA  tests,  increasing  the  probability 
of  piojea  failure. 

2.6.4.4  No  PIPET  (U) 

(U)  Another  altemadve  considered  lait  not  carried  forward,  would  be  to  eliminate  the  PEPET 
tests.  Such  a  measure  would  eliminate  the  potential  dangers  associated  with  this  test,  but  would 
increase  the  uncertainties  and  dangers  associated  with  the  subsequent  ground  tests  (GTA  and 
QTA).  This  alternative  lacks  an  effective  demonstration  program  which  would  ensure  the 
success  of  the  program. 

2.6.4J1  Long  Duration  Runs  at  Lower  Pofw  Levels  (U) 

(MB)  Another  alternative  cmtsideied  but  not  carded  forward,  is  to  conduct  kmger  duration 
ground  tests  at  reduced  imwer  levels.  Fdr  example  4-5  hour  tests  at  2300  K  (2030*  C)  could  be 
conducted.  Such  tests  have  already  been  conducted  for  other  ^iplicatlons.  Ibe  m  proigim 
requires  the  development  of  a  propdlant  system  that  generates  eriremely  high  tempeiati^  [Lo* 


for  short  durations.  Long  duration  nms  at  lower  power  levels  would  not 


draionstrate  the  integrity  of  the  FBR  system  at 


temperatures. 


2.6.4.6  No  Ground  Testing  of  FBR  Engine  (BHP 


(U)  Another  alternative  considered  but  ntrt  carried  forward,  would  be  to  eliminate  the  ground 
testing  completely.  It  is  theoretically  possibte  to  conduct  a  rocket  engine  develq)ment  program 
without  recourse  to  ground  testing.  However,  the  objective  cf  a  develc^ment  program  and  the 
history  of  actual  programs  argue  strongly  far  a  comprehmisive  ground  test  activity  to  be  an 
integi^  part  of  any  new 


(U)  The  history  of  engine  develqnnent  programs  shows  that  component  and  system  failures  are 
ftequmitly  encountered.  Failures  impose  penalties  and  may  put  successful  development  in  doubt. 
Beyond  the  development  issues  associated  with  typical  rtx^  engines,  this  program  introduces 
new  considerations  in  regard  to  the  effect  of  possible  failures  on  radiological  safety  and 
protection  of  the  environment.  These  considerations  strengthen  the  rationale  for  compreh^ve 
ground  testing. 


(U)  Ground  testing  permits  progressive  build-up  of  the  test  article  and  progressive  e:q)ansion  of 
the  test  envelope.  Initially,  the  test  article  can  be  a  simple  assemblage  of  a  limited  number  of 
system  components,  which  is  tested  at  low  stress  levels.  From  this  starting  point,  an  incremental 
series  of  tests  are  conducted  which  confirm  satisfu^ry  operation,  develop  confidence  in  the 
system,  and  allow  testing  to  progress  to  more  complex  levds  of  assembly  at  more  severe  stress 
levels,  culminating  in  the  full  system  configuration  at  full  mission  levels. 

(mi)  The  proposed  ground  testing  activities  that  support  the  m  provide  a  means  of 

demonstrating  PBR  technology  in  sevmal  distinct  phases  which  progress  ifcHn  testing  the 
individual  fuel  element  to  operating  a  prott^ypical  (^A. 

(mm)  Elinunation  of  the  ground  test  activities  wouM  result  in  idacing  a  completely  new  nuclear 
thermal  propulsion  technology  into  mmmHimmBHMimBimHHi  ^  following: 

1)  (U)  Performance  of  the  FBR  fuel  materia]  at  prototypic  operating  parameters  including 
reactivity  worth,  fuel  temperature,  pressure,  roctor  power  den^,  and  full  power 
tolerating  duratioQS. 

2)  (U)  Adequate  safety  margins  from  which  the  maximum  safe  (^relating  envelqpes  can 
be  determined  without  destructive  testing. 


3)  (U)  The  ability  of  the  automated  digital  control  algorithms  to  control  the  reactor. 

4)  (U)  The  ability  to  cool  the  neutron  moderating  material. 


2.6.5  AlternatiTe  Propulsion  System  (U) 
2.6.5.1  Chemical  Fueled  Vdiide  (U) 


Another  alternative  considered  tnit  not  Allied  forward,  is  to  power 

_ j  with  chemical  fuels  only.  A  chemical  fueled  rocket  of  similar  size  to  that  power^by 

the  PBR  engine  would  have  only  one-half  to  one-third  of  its  q>ecif!c  impulse. 


_ Even  when  scaled  to  very  large  sizes,  chimiical  fueled  rockets  cannot  achieve  the 

performance  of  a  |H  rocket  (Grumman,  1990). 


2.6.5  J  Alternative  Nuclear  Flropulsion  (U) 


Another  alternative  considered  but  not  carried  forward,  is  the  use  of  alternative  nuclear 


propulsion  system  concepts  for 


Other 


nuclear  thermal  propulsion  conc^  being  considered  may  have  ccmpaiable  lap,  however,  only 
the  PBR  concqpt  can  also  provide  the  high  thrust-to-welgbt  ratio  nee^  for  i~ 


2.7  ALTERNATIVE  GROUND  TEST  LOCATIONS  (U) 


(^mi)  Three  separate  sites  at  two  major  DOE  iostallatiors  have  bera  identified  as  meeting  the 
exclusionary  criteria.  sites  are  the  Saddle  Mountain  site  at  the  Nevada  Test  Site  (NTS) 
and  the  QUEST  and  LOFT  sites  at  Idaho  National  Engineering  Laboratory  (INEL).  These  sites 
meet  the  princ^  exclusionary  criteria  required:  (!)  similar  nuclear  activities  program  to  screen 
the  EBR  activities,  Q)  15  km  (9  mi)  distance  to  the  nearest  urban  area,  and  (3)  federal 
own&iTSii^  of  ^  facility.  Both  of  the  DOE  installations  have  considerable  infrastructure  support 
but  the  Saddle  Mountain  and  QUEST  sites  would  inquire  new  construction  for  all  ground  test 
&dlities  while  tlte  LOFT  site  would  provide  existing  infrastructure  but  require  modifications  to 
existing  facilities  as  well  as  some  new  construction.  All  three  sites  would  require  maintenance, 
testing,  waste  management,  and  ultimate  di^sition  or  decontamination  of  the  test  facility  (IHG, 
1991).  A  descr^on  of  the  site  selection  process  is  provided  in  Appendbc  C. 

2.  7.1  Saddle  Mountain  Test  Station  (SMTS)  •  Nevada  Test  Site  (NTS)  (U) 

(U)  The  preferred  site  for  the  ground  test  fadlity  is  tlm  Saddle  Mountain  site  [which  will  be 
henceforth  referred  to  as  the  Saddle  Mrnmtain  Test  Statimr  (SMTS)]  of  the  Nevada  Test  Site 
(NTS).  The  location  of  the  SMTS  is  shown  in  Figure  2.7-1.  The  principle  reasons  for 
preference  of  this  site  include  remoteness  (i.e.  no  nearby  activities),  seclusion  of  the  site  location 
(ease  of  controlling  access),  distance  to  the  site  boundaries  (essentially  equidistant  N-S  and  E- 
W),  integrated  emergency  repose  capability,  and  favorable  topography. 

(U)  The  facility  is  proposed  to  be  constructed  in  the  northwest  section  of  Area  14  in  the  Nevada 
Test  Site,  soute  of  Mbe  Mountain  Road  and  west  of  the  S^dle  Mountain  Road.  Distances  to 
ti^  NTS  boundaries  are:  north  34  km  (22  mi),  south  30  km  (19  mi),  east  23  km  (14  mi)  and 
west  23  km  (14  mi).  Access  to  the  test  area,  Shoshone  Transmitter  and  Receiver  sites  and  the 
balance  of  Area  14  is  controlled  by  the  Nevada  Test  Security  Branch  of  the  Nevada  Operations 
Office  Safeguards  and  S^urity  Division  (SNL,  l99Qb), 

(U)  Selection  of  the  SMTS  wmild  require  new  construction  for  sub-scale  and  full-scale  test 
facilities.  These  facilities  are  described  in  Section  2.3.2.2.  Other  infrastructure  required  for 
the  site  include  power  Iim»,  pboite  lines,  roads,  a  deep  water  well,  water  storage  tanks,  and 
toads. 


teeLanlXsIsphgi^JUiiss  (U) 

(U)  An  approximately  4-km  (2.4-mi)  long  power  transmission  line  would  be  rnpiired  u>  connect 
the  facility  to  the  exiting  power  11^.  The  instaliation  of  a  stepdown  tnnsfoiuter  would  also 
be  requir^.  An  iqiproximWy  3-km  (2-mi)  long  phone  line  would  be  required  to  tap  into  the 
exiting  plume  lines.  Additkmal  power  capacity  rnty  be  needed  for  the  SMXS.  Thispow@rmay 
be  avaikble  by  upgmdii^  tto  NDS  powm*  grid  but  piesait  plans  as^e  large  but  tian^rtable 
g^Nsrators  U)  be  Seated  ^  the  SMTS.  Since  peak  power  is  lequtied  for  a  few  hem  for  each 
test,  the  UHa!  mimgy  gmterated  and  einissioas  pioduimd  by  diesel  motor  geneiidtns  would  be  so 
small  that  air  pemuts  would  not  be  requised. 


figure 


Roads  (U) 


(U)  Tbiiee  gravel  roads  are  reqaired:  a  900  m  (3,000  ft)  mtrance  access  road,  a  700  m  (2,300 
ft)  water  tank  access  road,  and  a  circular  lo(^  road  surfaced  with  oil.  The  portion  of  that  road 
near  the  test  cell  would  include  a  reinforced  concrete  working  surface  designed  to  accommodate 
loads  up  to  70,000  kg  (80  tons),  .^roximately  4,200  m*  (5,500  ytP)  of  material  would  be 
excavat^  to  accommodate  the  roads.  Existing  secondary  roads  would  also  be  widened. 

Sanitary  System  (U) 

(U)  A  sanitary  system  would  be  required  for  the  peak  50-60  person  on-site  staff  during  test 
prq}aiatioii.  The  most  ^ropriate  syst^  for  the  site  would  be  a  sqptic  tank  which  drains  into 
a  leach  field.  It  is  anticipated  that  less  than  19,000  liters  per  day  (5,000  gal/day)  of  sanitary 
waste  would  be  produced. 

WateLSvpply  (U) 

(U)  Water  would  be  provided  from  an  existing  1,120  meter  (3,680  ft)  deep,  large  diameter 
exploratory  drill  hole  located  near  the  axis  of  Mid-Valley,  about  3.5  km  (2.1  mi)  southeast  of 
the  SMTS .  The  well  is  not  used  for  water  sujj^ly  purposes  for  any  other  activities  at  NTS. 
Pumping  dqrth  would  bt  at  about  610  meters  (2000  ft)  below  the  surface.  For  construedon  and 
the  subscale  tests,  a  PVC  water  suf^ly  line  would  be  laid  on  the  ground  surface  to  the  SMTS 
and  a  portable  generator  would  be  wxd  to  suf^Iy  power  to  the  pump.  For  the  full-scale  systems 
tests,  conisideration  would  be  given  to  constructing  a  2.5-km  (1.5-mi)  buried  waterline  and 
installing  a  new  4-km  (2.4-mi)  long  power  lice  from  the  exiting  line  along  Mine  Mountain  Road. 
Wellhead  development  would  consist  mainly  of  laying  a  12  x  12  m«er  (40  x  40  ft)  concrete  pad 
and  installing  necessary  piping,  valves,  and  meters.  Access  to  the  wellhead  is  by  an  existing 
unimproved  road.  Water  wtnild  be  stored  in  two  945,000  liter  (250,000  gal)  storage  tanks  which 
would  be  placed  in  an  elev^  area  of  the  site. 

Pistuibfid-Ara  (U) 

(U)  Cmismiction  of  the  test  facility  would  require  earth  removal  and  fill  for  the|||[y  test  site  and 
water  tank  installation  and  grading  for  the  roads.  The  cut  and  fdl  required  are  approximately 
28,000  m*  (36,000  ydO  and  20,000  m*  ^16,000  yif)  respectively,  The  total  area  impacted  at  the 
Saddle  Mount^  Test  Statrem  is  antici^ted  to  be  less  than  40  hectares  (100  acres). 
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2.7  J  Idaho  Natkwal  Engineeiing  Laboratory  <!N£L)  (U) 

(|m[)  Two  sites  within  the  Idaho  National  Engineering  Laboratory  (INHL)  are  also  Iteing 
coosideied  for  the  ground  test  facility.  INEL,  located  in  the  southeastern  part  of  Idaho,  has  the 
support  fuuUties  for  nuclear  reactor  testing.  Over  the  past  35  years  a  total  of  52  leactora  have 
been  operated  there.  The  locaUems  ttf  the  two  sites,  QUEST  and  LOFT,  are  shown  in  Figure 
2.7-2. 


QUEST  Site  -  Idaho  National  Engineering  Laboratoiy  (INEL)  (U) 


(U)  Distance  from  the  QUEST  site  to  the  INEL  boundaries  are:  north  38  Ln  (23  mi),  south  27 
km  (17  mi),  east  16  km  (10  mi)  and  west  30  km  (19  mi). 

(U)  Ihe  facilities  requirements  for  the  QUEST  site  are  similar  in  many  respects  to  the  SMTS 
site.  This  site  would  also  require  the  construction  of  a  sub-scale  and  M-s^e  test  facility  (as 
described  in  Section  2.3.2.2).  There  are  some  differences,  however,  in  the  types  of 
infcastnicture  required: 

EgasLanllglsphopg  Iring?  (U) 

(U)  Approximately  1.2  km  (0.7  mi)  of  new  powo'  transmission  Unes  and  9.2  km  (S.S  mi)  of 
new  telecommunication  lines  would  be  requir^  to  connect  the  pressed  location  to  the  existing 
utilities.  The  consttuctioo  of  a  switch  and  wbstation  would  al^  be  required. 

B&&dS(U) 

(U)  An  approximately  S  km  (3  mi)  gravel  road  would  be  required  to  connect  the  QUEST  site 
0)  the  existing  roadways.  Onsite  gravel  roads  would  include  aj^roximately  1 .7  km  (1 .0  mi)  for 
an  entrance  access  ro^,  a  water  tank  access  road,  and  a  water  well  access  road.  The  portion 
of  that  road  near  the  test  cell  would  include  a  reinforced  conciete  working  surface  designed  to 
accommodate  loads  up  to  70,(X)0  kg  (80  tons).  Aj^roximately  5,000  m’  (6,500  y(F)  uf  material 
would  be  excavated  to  accommodate  the  roads. 

§3flto.Systgm  (U) 

(U)  A  sanitary  system  similar  to  that  required  for  the  SMTS  would  have  to  be  constructed  at  the 
QUEST  site. 

5KatgLSucgly  (U) 

(U)  An  approximately  IdO-m  (450*fl)  deep  well  would  be  nequired  to  provide  water  to  the  site. 
The  water  would  be  stored  in  two  945,000  liter  (250,000  ^)  storage  tanks.  A  water  rights 
agreement  signed  with  the  Idaho  State  Water  Kssouiccs  Board  allocs  INEL  2.3  mVs  (82  c^s). 


Blstuibed.AKa  (tJ) 

(U)  ConstniGtion  of  the  tea  facility  would  roquire  earth  removal  and  fUl  of  about  25,000-30,000 
m’  (33,000-39,000  y(f)  for  the  IH  test  site  and  water  tank  installation  atid  grading  for  the  roads. 
The  total  area  impaked  at  the  QUEST  Site  is  angfipated  to  be  idioui  the  same  as  the  area  at  the 
SMTS:  less  than  40  hectares  (100  acres).  In  additioiL  about  8  hectares  (20  acres)  wexM 
di.stutfeed  for  coustruetkm  of  tlte  access  road. 


1J22  LOFT  Site  *  Idaho  National  En^eerins  Laboratory  (INIL)  (U) 

(U)  Existing  facilities  to  support  the  program  are  already  located  at  the  LOFT 

siteatINEL.  >^roximate  distances  to  the  INEL  boundaries  are:  norti:  ISkm  (11  mi),  south 
45  km  (28  mi),  east  17  km  (11  mi)  and  west  13  km  (8  mi). 

(U)  The  existing  facilities  at  the  LOFT  site  consist  of  a  receiving/assembly/hot  ceil  facility,  a 
certified  ASME  pressute  vessel  (containment  structure),  a  contiol  bunker,  FIB  ^iiiiies,  and 
administrative  space.  An  aj^roximately  2.6  km  (1 .6  mi)  laihoad  ti^  connects  the  containment 
structure  to  the  leceiving/assembly/hot  cell  facility.  A  security  femre  with  guard  s^lions  is  also 
in  place. 

(S)  A  number  of  modifications  would  be  required  to  the  existing  fhdiUy .  It  is  likely  that  the 
control  building  would  have  to  be  reconfigure  to  accommodate  the  HHSBBili8  ^ 
receiving/assembly/hot  cell  facility  may  require  modest  modification  to  accommodate  the  hd:  test 
articles  as  required. 

(U)  Use  of  the  LOFT  containment  structure  as  the  test  cell  would  require  construction  of  process 
fluids  storage  and  piping,  the  ETS,  and  the  flare  stack  near  the  pressure  vessel.  The  test  article 
would  be  secured  to  one  of  the  special  rail  cars  moved  to  the  LOFT  containment  structure  and 
connected  to  coolant  fluids  and  the  ETS.  Following  the  test  and  after  a  cool-down  petiod,  the 
test  article  could  be  moved  directly  to  the  hot-cell  facility  for  disassembly  and  post  inadiation 
examination.  Adaptation  of  the  LOFT  vessel  to  provide  for  coolant  flow,  debris  collection, 
exhaust  of  ptxipellant  and  imrgmg,  inerting  and  venting  has  not  been  ^fmed.  If  safety 
nsquiiements  include  significant  modification,  cost  savings  would  be  offset  by  tbs  cost  of 
modifications. 

(U)  Infrastiucture  required  for  the  llll  activities  are  already  in  place  at  the  site.  These  include 
paved  roads,  power  lines,  telqihoae  lines,  a  sanitaiy  system,  and  a  water  supply. 


DisturticdAna  (U) 


(U)  (U)  Modification  and  coostiuction  of  tin;  tesa  facility  wtaild  affert  less  than  20  hectares  (50 
acres)  of  previously  disturbed  land  adjacent  to  the  containment  structure.  Cut  and  fill 
requirements  are  ajproximaicly  2,500-3,(KX)  m*  (3,000-4,000  yd*). 


2.8  E^mRON^^^ALCONS£QlJ£NCESOFI%OGRAMMATIC 
ALTEKNAimS  (U) 

(U)  IliefoBowiog  ccn^ieaoes  assodsled  with  the  pix]posed 

action  aisd  the  no  aciic^i  al^sfuative  T&M  s^oo  h  mtesodKi  to  give  the  reader  an  overview  of 
the  (SQvinMimentall  effects  with  ^ch  aitemslive;  a  more  ccHjq^ie^  imdcrstandiag  of 

these  issD^  oiay  be  gam^  by  reading  Ch^Jtens  3  sod  4. 

^  SSSSSSSi  p«^ram,  like  any  new  ^dmolt^cal  jm^ram,  <%^}taks  inl^rem 
eLoneots  of  uncertainty.  Dmsequently .  the  poteaiial  pn^gnoamaiic  inqjacts  emanating  firon  the 
program  also  contain  a  choree  of  unaitamty.  Four  actions  have  been  taken  to  reduce  the 
uncertainty  associated  with  the  potential  m  program  impacts.  First,  the  resources  of  the  most 
i^oaliflsd  ejqieits  In  many  fldds  have  hemi  and  would  cratinue  to  be  involved  in  the  re^arch 
program.  This  imdudes  exports  in  the  fields  of  imctear  sdeaces,  aero^^ace  engineering,  and 
materials  devdopm^t,  among  tubers.  Seccisd,  the  devekiiKne&tal  program  is  a  stq>l;y-step 
process  that  ensures  tbs  integrity  and  ajundness  of  each  ^q>  of  the  program  bdore  proceeding 
to  tl^  next  aep.  Third,  rafety  anslyses  are  performed  for  each  aspect  of  the  testing,  including 
ma^rki  and  competent  ^kdng,  giuond  testing,  and  flight  testing.  And  fourth,  conservative 
assumptions  are  used  in  all  analyses. 

The  issuT''  compared  here  arc  only  those  in  which  the  potential  intensity  of  the  environmental 
impact  have  been  found  to  be  low,  moderate,  os  high  as  .a  result  of  the  prqwsed  action  (See 
^^rpendix  D  for  intoisity  edteria).  In  e^h  case,  mitigative  measures  wc^  be  ai^lied  to  the 
iinpacf  s  to  reduce  tluan  to  insignificant  levels.  It  is  therefore  posable  to  have  a  Mgb  level  of 
impact  intensity  that  would  result  in  insignificant  environmental  crmsequences  because  of  the 
context  of  the  izapacts  or  as  a  result  of  the  implwneatation  of  mitigation  measures.  For  example, 
noise  would  reach  high  levels  of  impact  intensity,  but  foe  environmental  consequences  would  be 
insignificant  because  of  context  and  mitigation.  S^recifically,  the  gmeral  public  would  be  for 
beyond  the  area  of  noise  impacts  and  |X)tential  impacts  to  foe  few  workers  during  testing  would 
be  mitigated  by  their  enclosure  in  a  control  bunker  and  foe  required  use  of  protective  safety 
equqiment.  Radiological  consequences  are  also  addressed  due  to  the  ^)ecific  nature  of  foe 
BMMBMIWffi  program.  Coasiden^on  of  t!»se  impacts  and  mitigations  in  their  full  context 
h<>s  led  to  foe  determination  that  foe  BHHHHH  insignificant 

environmental  consequences. 

2.8.1  Land  Use  and  Infrastructure  (U) 

(U)  Programmatic  impacts  upon  land  use  and  infrastructure  from  foe  operation  of  foe  ground  test 
facility  would  be  low.  It  iS  possible  that  some  highways  would  be  temporarily  closed  during 
tesfing,  but  traffic  volumes  arc  esqpected  to  be  low  on  these  highways;  testing  is  infrequent  and 
durations  are  short  so  that  impacts  are  low  ai^  environmental  consequmicos  are  insignificant. 

(U)  The  no  action  alternative  would  not  produce  any  land  use  or  iiifrastiucture*relatud  inqiacts. 


(U)  Noise  impacts  would  have  pcfteiulal  to  be  bigb  as  a  les&b  of  ^  proposed  acsi(m.  Noise 
could  be  lais^  above  sbon-teim  (iS  mto.)  acd  locg-tenn  (8  hour)  QSHA  limits  by  more  tbsn 
35  dBA  by  opeiatioo  of  heavy  duiiog  t!m  SfEHESBB  coostniction 

aiMlduTmgtestmgiieqmiiugmitigstimifOT the  workforce.  measures  wtadd probably 

be  required  for  short  peiicxjs  (several  mimites)  dunag  tesimg  activities.  M  noise  ioqjam  are 
localized  to  an  area  wiibii!  a  5  km  (3  miles)  ra^us  of  coDstiuctioa  arid  tesdng,  heaoe  so  impacts 
to  the  public  or  sensidvc  rec^stors  would  be  realized.  Aithougb  noise  impacts  wmild  be  high 
and  environmeatai  consequences  porentially  significant  at  the  test  site,  they  would  be  midgated 
to  insignificsiit  levds  ^  dismissed  in  4. 

(U)  The  no  action  alternative  would  not  produce  noise-related  inqr^cts. 

2.So3  Cultural  Resources  (U) 

(U)  Cultural  resource  surveys  would  be  conduced  for  any  area  not  previously  surveyed  and  the 
i^repiiate  State  Historic  Preservation  Officer  would  be  contacted  prior  to  conducting  any  |p| 
program  activities.  If  site  ^)eciflc  cultural  r^ouiees  are  found  to  be  potentially  impacted, 
^rrpriate  measures  would  tt  tak^  to  reduce  the  enviionmratal  consequences  to  insig^cant 
levels.  These  measures  would  include  1)  identification  and  recovery  of  artifacts;  2)  relocation 
of  ^cilities;  and  3)  flagging  of  sites  to  be  teft  undisturbed.  This  would  ensure  th^  potential 
programmatic  impacts  to  cultural  resources  wcnild  be  low  and  would  result  in  insignificant 
environmental  consequences. 

(U)  The  no  action  alternative  produces  no  disturbance  to  cuituial  resources  and  hence  causes  no 
impacts. 

2.S.4  Safety  (U) 

(U)  Impacts  ffirm  the  proposed  action  on  otm-mdiological  afreets  of  ocapttional  safety  would 
^  mediate,  but  wodd  not  exceed  OSHA  or  DOB  standards.  The  greatest  impact  potential 
would  be  from  accidents  involving  the  handling  and  ^lage  of  hydroge&r  oxygen,  and  helium. 
Mitigative  mv^asures  are  incorporated  into  the  pressed  action  to  minimize  potential.  They 
include  extensive  training  and  precautionary  measures  for  the  occt^pational  work  force  to  greatly 
reduce  the  probidiility  of  an  accld^  well  as  the  inclusion  of  safety  d^gn  features  of  the 
facility.  Altiiough  potential  impacts  on  safety  would  be  moderate  and  environmental 
consequ^ces  pot^itially  significant,  they  would  be  mitigated  to  imignificant  levels  as  discussed. 

(li)  The  no  action  alternative  does  nm  involve  constiucticn  and  operation  of  theU||[y|||mi 
facility  and  therefore  would  not  expose  the  labor  force  or  members  of  the  general  public  to  any 
accid^  hazards. 


2^^  Wasted]) 


(J)  It  is  piojficted  tbat  aQ  low-level  sadiological  waste  would  be  managed  at  the  installation 
wbeie  the  waste  is  gei^sated.  The  impact  item  waste  would  be  low  at  QUEST  and  LOFT  and 
n^igible  at  SMTS.  Impacts  fma  RCRA-n^ulated  hazaidoos  waste  and  any  mixed  and  IRU 
wastes  geiterated  by  m  piogiam  activities  wwld  Intve  n^ligible  in^iacts  sincte  they  would  te 
handlte  within  exiting  piocess  streams.  Since  the  wastes  gtmemted  by  them  program  wmild 
be  managed  in  accordance  with  existing  waste  management  procedures  which  include  prot^on 
of  the  environment,  impacts  would  be  a^UgOde  to  low  and  the  CDvisomnenial  consequences 
would  be  insignificanL 

(U)  Ihe  no  action  alternative  produces  no  such  wastes  and  hence  causes  no  impacts. 

2*8.6  Radiological  Impacts  (U) 

Nonroal  Operations  OJ) 

(U)  The  calculations  of  the  human  e}qx)sure  to  low  levels  of  radiation  are  predicted  by  the 
M.4CCS  model  develqied  for  the  U.S.  Nuclear  Regulatory  Commission.  This  model  is  an 
accq)ted  method  for  predicting  radiological  in^^cts  from  ladioli^cal  releases.  The  model 
dq)ends  upon  a  set  of  ^program  model  cmiditiocs"  which  include  assumptions  of  fuel  particle 
int^ty,  test  nm  times  and  power  levels,  ETS  peifonnaiKte  and  m^eorological  conditions*. 
(These  program  model  ctmditicms  are  desoibed  My  in  Secticm  4.3.4.) 

(U)  Maximally  Exposed  Individual:  Tlte  program  modd  conditions  would  result  in  a 
radiological  dose  from  normal  operations  to  a  hypothetical  "maximally  mq)osed  individual" 
which  would  be  well  bdow  NESHAP  standards.  Modeling  of  the  dose  effect  iq)on  the 
maximally  exposed  mdividual  indicates  that  ttm  estimated  additional  risk  of  cancer  deaths  and 
genetic  disorders  to  the  individual  are  sufficiently  small  that  no  health  effects  are  e]q)ected  to 
occur  from  radiation  e^qmsure  at  the  program  modd  conditions.  These  inq)acts  are  considered 
negligible  and  would  re^t  in  insignificant  «ivironmcatal  ccmsequeoces. 

(U)  Adoption  of  the  no  action  alternative  wcmld  result  in  no  impact. 

(U)  Pc^lation:  The  program  model  condititms  ftem  normal  operations  wtmld  result  in  a 
radiologic^  dose  to  the  populatitm  downwind  of  a  ground  toting  fteility  from  normal 
operations.  Population  dore  would  be  controlled  by  limiting  program  q)erations  to  times  of 
favorable  wind  speed  and  direction.  The  hnlth-related  consequences  to  this  population, 
however,  indicate  that  the  estimated  increase  in  omcer  deaths  and  gmietic  disorders  are 
sjufficieotiy  small  that  no  health  effects  are  e}q)ected  to  occur  as  a  result  of  normal  operations 
and  impacts  would  be  considered  n^li^le.  In  this  context  of  regulatory  |xniq>]iance  and 
negligible  impacts  to  public  health,  the  envircmmental  consequences  would  te  msignitieant. 


(U)  no  action  alternative  woild  not  result  in  any  radiological  impacts  to  ^  population 
downwind  of  a  testing  ikulity. 

Ca§s.Aggid£Bi.&gsaaag  (U) 

(U)  Calculations  of  the  impacts  of  radiological  doses  resulting  fnmi  the  hypothetical  bounding 
case  accident  scenario  under  program  model  conditions  were  determined  by  the  MACCS  model. 
This  hypothetical  bounding  case  accidmt  assumes  the  rdtease  of  the  ttnal  isotope  invmitoiy.  The 
design  base  a(Xddmit  would  be  d^rmined  during  the  safety  analysis  process  and  would  be  some 
fraction  of  the  hypodietical  bounding  case.  Such  an  acdd^it  could  only  occur  during  test 
activities.  There  is  no  risk  of  the  bounding  case  accident  betwemi  the  test  periods. 

(U)  Maximally  Exposed  Individual:  The  hypothetical  bounding  case  accident  scenario  would 
result  in  a  dose  to  a  maximally  exposed  individual  whidi  wmild  not  exceed  applicable 
Ah^SI/ANS  15.7  accidrat  standards.  Resultant  health  effects  estimates  indicate  that  the  estimated 
increased  risk  of  cancer  deaths  and  genetic  disorders  to  the  individual  are  sufficiently  small  that 
no  health  effects  are  e}q)ected  to  occur.  The  environmental  consequences  for  the  maximally 
mqx)$ed  individual  would  be  insignificant. 

(U)  Ihe  no  action  ^teroadve  would  cause  no  radiological  impacts. 

(U)  Population:  Impacts  to  the  health  of  the  population  80  km  (SO  mi)  downwind  of  a 
hypothetical  bounding  case  accident  indicate  that  the  estimated  increase  in  cancer  deaths  and 
genetic  disorders  are  sufficiently  small  that  no  health  effects  are  ejqiected  to  occur.  These 
impacts  are  considered  negligible.  Compliance  witii  regulatory  requirements  for  individual  dose 
and  public  health  impacts  at  minimal  levels  would  result  in  insignificant  environmental 
consequences. 

(U)  Adoption  of  the  no  action  alternative  would  create  no  radiological  impacts. 

2.8.7  Radiologicftl  Impact  Variables  (U) 

(U)  The  safety  and  environmental  impacts  of  radioactive  releases  are  based  on  a  number  of 
factors  which  directly  affect  the  exposure  to  site  workers,  installation  workers,  and  members  of 
the  general  public.  Based  on  the  best  available  information,  induding  conservative  engineering 
judgements  of  fuel  particle  and  fuel  elemmrt  characteristics,  ETS  design,  required  run  time  and 
power  levels,  and  modeled  meteorological  conditions,  all  applicable  standards  are  shown  to  be 
met.  The  analysis  indicates  that  potential  radiologiod  impacts  are  well  within  applicable 
standards  when  meteorological  condtions  include  a  wind  speed  of  5.5  meters  per  second  (18 
Q)s),  atmosphere  stability  Class  D*,  and  an  inversion  levd  of  2,00}  meters  (6,^  ft). 


Ihimmit  emtertm  pfmMUiy 

€kum,AtkmtkriA  (tarmil)  mmMt),  9  (moAtnue  hmMi),  C  mmeit),  D  (tmmlt,  Z  »Mai,  mm- 


(|)  The  safety  and  oiviconmeiM  inqiact  of  radioactive  leleases  are  based  on  a  number  of  factors 
which  directly  affect  the  ejqmsure  to  site  worimrs,  installation  woikera,  and  mmnbers  of  the 
general  public.  Based  on  the  best  available  meteorological  information,  in  combination  with 
conservati'  engineering  judgments  of  fuel  particles,  ETS  design,  required  operatimial 
parameters  such  as  run  times  and  reactor  power  levds,  the  resulting  analyses  show  that  aU 
p^ential  radiobgical  impacts  are  well  within  applicable  standards. 

(U)  A  review  of  historical  meteorological  data  gathmed  fitom  a  sampling  station  positioned  in 
reasonably  close  proximity  to  the  pressed  testing  location  indicated  diat  a  wind  qieed  of  S.S 
m/s  (ft/s)  and  an  atmospheric  stability  Class  D  were  irput  variable  to  the  MACCS  code  which 
reasonably  r^resented  actual  conditions  which  can  be  mqiected  to  exist  during  operational 
testing. 

(U)  Initial  computer  analyses  were  performed  using  inversion  layers  of  both  1,(XX)  m  (3,280ft) 
and  5,000  m  (16,410  ft).  The  1,000  m  inversion  layer  results  (toonstrated  that  exceedance  of 
applicable  N^HAPs  limits  could  occur  in  some  severe  operating  scenarios.  While  the  5000  m 
inversion  layer  results  showed  compliance  with  NESHAPs,  a  review  of  published  mereorological 
information  indicated  that  the  inversion  layer  was  seldom  at  that  height  and  could  not  be 
reasonably  expected  to  accommodate  q)erational  testing.  Iterations  of  variable  inputs  and  data 
research  determined  that  an  inversion  layer  height  of  2,0(X)m  (6,600  ft)  resulted  in  NESHAPs 
compliance  and  existed  with  sufficient  fr^umicy  that  it  would  not  impose  unrealistic  qierational 
limitations. 

(U)  As  the  technology  is  improved,  additional  iofonnation  may  indicate  that  test  conditions  can 
be  redetined  to  allow  greater  flexibility  and  continue  to  maintain  radiological  hazards  within 
limits  set  by  spplicable  standards. 

(U)  For  routine  qierations,  changes  which  may  provide  greater  flexibility  include: 

(U)  reduced  fuel  particle  rel«u»s  fractions  based  on  better  understanding  of  fuel 
and  fuel  element  performance  and  release  phenomenology, 

(U)  ETS  design  or  operation  improvements  to  increase  efficiency  for  effluem 
capture, 


(U)  reducing  run  time  or  power  levels  to  reduce  radiological  releases  during 
operation,  and 

(U)  conducting  tests  under  varied  meteorological  conditions. 

(U)  For  potential  accident  impacts,  a  change  to  be  coosiderod  would  include: 

•>  (U)  reducing  run  time  or  power  bvel  to  reduce  the  total  inventory  of  radioactive 

fission  products  such  that  the  total  available  for  release  w^ould  be  mairttained  at 
a  lower  level,  reducing  the  impact  in  the  unlikely  event  of  an  accident. 


(U)  The  testing  program  would  define,  compatible  with  testing  objecdves,  the  appropriate  set 
of  conditions  under  which  tests  would  be  conducted  such  tiiat  radiological  releases  would  be 
within  all  applicable  standards.  To  ensure  that  these  established  conditions  can  be  achieved,  the 
testing  program  would  be  subjected  to  the  Safety  Analyus  Report  (SAR)  process.  This  process 
is  a  requir^mit  of  DOE  Order  5481.  IB  -  Safety  A^ysis  and  Review  System.  This  order 
mandat^  the  format  to  be  used  for  writing  the  Stfety  Analysis  Rqroit.  Tte  order  requires  a 
two-stage  process:  1)  Preliminaiy  Safety  Analysis  Report  ^AR)  and  2)  Final  Safety  Analysis 
R^  (FSAR). 

(U)  Each  reactor  review  would  be  conducted  through  the  initiation  of  a  review  and  approval 
process  based  on  the  Preliminary  Safety  Analysis  Report  (PSAR).  The  PSAR  review  and 
approval  would  provide  reasonable  assurance  that  all  safety  requiimnents  and  radiological  release 
standards  can  be  accomplished.  An  outline  of  tire  FCPET  PSAR  is  provided  as  Appendix  B. 

(U)  The  Final  Safety  Analysis  Report  (FSAR)  would  be  based  on  additional  information  to 
increase  the  confidence  in  the  conclusions  of  the  analysis.  This  information  would  include 
additional  risk  analyses  and  more  detailed  acddent  analyses  based  on  more  specific  design  data. 
This  better  design  information  combined  with  more  knowledge  regarding  materials  performance 
would  result  in  a  Design  Basis  Accident  scenario.  The  FSAR  process  would  conclusively 
demonstrate  that  potential  impact  levels  would  be  within  all  safety  requirements  and  radiologic^ 
release  standards.  If  this  cannot  be  conclusivdy  ctemonstrated  in  the  FSAR,  the  testing  program 
would  not  be  conducted.  If  the  FSAR  identities  any  consequence  outside  the  EIS,  aMtional 
NEPA  review  and  analysis  would  be  required  before  procee^g.  The  review  and  evaluation 
process  required  for  the  PSAR  and  FSAR  is  described  in  Section  3.2.1. 1.5  and  3.2.2.I.5. 

(U)  It  may  be  determined  during  the  Saf^  Analysis  process  that  the  technology  presoatly 
available  and  the  conditions  established  for  conducting  the  test  program  can  be  modified  while 
maintaining  potential  impacts  to  the  environment  within  limits  set  by  applicable  standards. 
Modifications  which  may  be  considered  include: 

a)  (U)  Meteorological  Ccmditions:  One  of  the  most  likely  modifications  to  be 
considered  if  greater  flexibility  b  required  would  be  to  conduct  tesb  with 
different  mrieorological  conditions  than  those  identified  in  the  program  model 
conditions.  The  program  could  implement  a  real  time  dose  prediction  system, 
modeling  dose  using  potential  release  quantities  as  well  as  current  and  pr^cted 
meteorological  conditions.  Flmcibility  to  modify  meteorological  condititms  would 
allow  tests  to  be  conducted,  for  instance,  when  the  inversion  layer  b  lower  than 
required  by  program  model  conditions  which  would  increase  the  times  available 
to  nm  tests. 

b)  (U)  ETS  Design:  Control  of  the  ETS  to  either  improve  the  eftidency  of  the 
sy  stem  or  increase  the  decay  time  prior  to  release  of  the  oqitured  ladlcmuclides 
b  another  consideration.  It  abo  may  be  possible  to  penniuiently  capture  and 
diqmse  of  those  radkMtuclides  mqptured  in  the  ctyo-beds,  eliminating  this  portion 
of  the  fission  product  release  entirely.  Thb  increase  in  the  removal  eltidencty  of 


the  ETS  also  would  provide  greater  flexibility  0  adjust  other  progiam  conditions 
and  still  maintain  potential  impacts  to  the  environment  at  insignificant  levds. 

c)  (U)  Test  Run  limes  and  Power  Levels:  Tests  which  have  higher  probability  of 
radiological  release,  including  the  projected  controlled  tests  to  Mure,  could  be 
performed  when  the  core  fkston  procLu  invmitoiy  is  low.  Also,  some  of  the 
tests  would  be  run  for  she  der  times  and/or  bwm*  power  levels  than  program 
model  conditions.  This  would  provide  flexibility  to  modify  other  progmm 
conditions  while  maintaining  insignificant  impacts. 

<1)  (flH)  Pucl  Particles:  The  fission  power  or  run  time  for  testing  could  be 
increased  if  the  estimates  of  potential  radiological  releases  from  the  fuel  particles 
could  be  reliably  reduced,  ^r  mtample,  if  it  could  be  demonstrated  that  the  fuel 
would  release  only  10  percmit  of  the  expected  fission  product  release  used  for 
program  model  conditions,  it  would  be  e^qxseted  that  the  radiological  effects  of 
the  entire  test  (all  other  factors  remaining  constant)  would  be  reduced  by  an  order 
of  magnitude.  Dmnonstrating  that  fuel  particles  would  contain  a  larger  portion 
of  the  nuclides  during  and  after  tests  (i.e.,  reduce  the  release  fiaction)  would 
allow  more  flexibility  in  adjusting  other  test  conditions  to  maintain  potential 
impacts  to  the  environment  at  insigniHicant  levels. 


2.9  ENVIRQNMENTAL  CONSEQIM^CES  OF  SITE-SPECIFIC  ALTERNATIVES  (C) 

(U)  The  following  section  discusses  the  enviionmental  consequences  associated  with  the  proposed 
action  at  each  of  the  three  site  alternatives,  SMTS,  QUEST,  and  LOFT.  This  section  is  intended 
to  give  the  reader  an  overview  of  the  <»ivirooniMtal  effects  associated  with  each  alternative;  a 
more  complete  understanding  of  these  issues  may  be  gained  by  reading  Chaptem  3  and  4. 

(U)  bi  addition  to  the  uncertain  nature  of  the  developmmital  program  discussed  earlier,  diero  also 
is  some  degree  of  uncertainty  at  the  site  qpedfic  level  regardipg  use  of  the  existing  facilities  at 
the  LOFT  site.  There  may  be  some  advantages  associated  with  the  use  of  the  containment 
fecility  in  that  it  could  result  in  lower  radioactive  releases  if  the  emissions  were  contained  within 
the  vessel  in  the  unlikely  event  of  an  accidrat.  On  the  other  hand,  there  is  a  potmitial 
disadvantage  if  the  integrity  of  the  structure  is  such  that  it  would  not  withstand  the  pressures 
associated  with  an  accident.  In  the  unlikely  evmit  of  such  an  acddmt,  the  facility  could  be 
damaged  and  unavailable  for  other  testing  programs  in  the  future.  Since  there  is  insufficient 
information  at  this  time  to  assess  the  probabili^  of  these  types  of  uncertainties,  they  have  not 
been  addressed  in  this  EIS.  This  uncertainty  would  be  reduced  as  more  information  becomes 
available  during  the  course  of  technology  development  and  the  detailed  design  safety  analysis. 

(|)  The  issues  compared  here  are  only  those  in  which  the  potential  intensity  of  the  environmental 
impact  have  been  found  to  be  low,  moderate,  or  high  as  a  result  of  the  proposed  action  (See 
.^^ndix  D  for  intensity  criteria).  In  each  case,  mitigadve  measures  would  be  rqjplied  to  the 
impacts  to  reduce  them  to  insignificant  levels.  It  is  therefore  possible  to  have  a  high  level  of 
impaa  intensity  that  would  result  in  insignificant  environmental  consequences  because  of  the 
context  of  the  impacts  or  as  a  result  of  the  implementation  of  mitigation  measures.  For  example, 
Table  2.9-1  indicates  that  noise  would  reach  high  levels  of  impact  intensity  and  have  potentikiy 
significant  mivironmental  consequences,  but  the  consequences  wmild  be  insignificant  because  of 
context  and  mitigation.  Specifically,  the  general  public  would  be  far  beyond  the  area  of  noise 
impacts  and  potential  impacts  to  the  few  workers  at  the  site  during  testing  would  be  mitigated 
by  their  enclosure  in  a  control  bunker  and  the  required  use  of  protective  safMyemmm^ 
Radiological  consequences  are  also  addressed  <hte  to  the  qrecific  nature  of  the  HHHBII 
program. 

(U)  In  each  case,  mitigative  measures  would  be  applied  to  the  potential  impacts  to  reduce  them 
to  insignificant  levels.  Ckmsideration  of  these  impacts  and  mitigation  in  their  full  context  has 
led  to  the  determination  that  placmnent  and  testing  of  the  program  at  any  of 

the  three  alternative  sites  would  result  in  insignificant  environmental  ccmsequences.  Cat^iies 
which  have  tl»  potential  for  impacts  above  the  n^ligible  level  are  discussed  here. 

2.9.1  Land  Use  and  Mrastnicture  (U) 

(U)  The  amount  of  land  required  at  all  three  sites  is  only  a  small  percent  of  the  total  land  of 
NTS  and  ITIEL,  and  the  proposed  actUm  ii  compadble  with  existing  operations  of  both 
installations.  Land  use  impkxs  would  be  negligible  at  SMTS,  but  low  at  QUEST  and  LOFT. 
Vehicular  traffic  around  QUEST  and  LOFT  may  be  temponiily  disrupted  ^  testing 
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a^vities.  In  the  context  of  the  total  traffic  volume,  the  traffic  disrupted  would  be  temporary, 
infiequmit  and  of  short  duration,  and  alternative  routes  would  be  available.  Some  grazing  would 
be  disnqrted  at  INEL,  but  in  the  context  of  total  grazing  land  available  on  the  installation,  the 
impact  would  be  low.  The  impacts  would  be  low  and  environmental  consequmices  would  be 
insignificant. 

2.9  J  Noise  (U) 

(U)  Noise  impacts  from  constroction  and  operations  would  be  high  at  all  three  sites  from  the  use 
of  h^vy  equipment  during  constmcdoo  and  from  qreration  of  the  ETS  during  operation. 
Modification  of  the  LOFT  fimility  would  require  less  instruction  than  SMTS  or  QUEST, 
resulting  in  slightly  lower  impa^.  Potential  noise  impacts  would  be  high  and  environmental 
consequences  would  be  potentially  significant.  However,  since  the  general  public  would  be  far 
beyond  the  area  of  noise  impacts  and  potmitial  impacts  to  the  few  worikers  exposed  during  testing 
would  be  mitigated  by  their  enclosure  in  a  bunker  and  the  use  of  protective  safety  equipment  the 
environmental  consequences  would  be  insignificant 

2.93  Cultural  Resources  (U) 

(U)  Surveys  for  cultural  resources  have  been  conducted  and  the  Nevada  State  Historic 
Preservation  Office  (SHPO)  has  bemi  consulted  regarding  the  SMTS  site,  the  water  supply  well 
site,  and  the  power  line  to  the  site.  This  has  not,  however,  been  accomplished  for  the  power 
line  nor  the  waterline  to  the  water  supply  well.  Cultural  resmirce  surveys  would,  therefore,  be 
conducted  before  construction  of  these  lines  commenced  and  the  Nevada  SIH*0  would  be 
consulted.  Mitigation  measures  would  be  implmnented  to  modify  or  reroute  the  lines  (or  any 
resmirces  discovered  would  be  recovered)  if  required  by  the  Sino  following  consultation  to 
reduce  the  mivironmental  consequences  to  insignificant  levels  as  required  by  the  SHPO. 
Consultation  and  surveys  have  not  been  cmxlucted  for  QUEST.  The  LOFT  area  has  been 
previmisly  disturbed  by  the  construction  of  existing  fiudlities.  If  SHPO  consultation  indicates 
that  there  are  potential  impacts  to  cultural  resources  at  either  INEL  site,  surveys  would  also  be 
conducted  and  mitigation  measures  irnplememed  if  retpiired  by  the  SHPO  following  consultmion. 

2.9.4  Safety  (U) 

(U)  Potential  safety  impacts  would  be  modmate  and  environmental  consequences  would  be 
potentially  significant  at  aU  three  alternative  sites.  However,  in  addititw  to  normal  construction 
and  operational  safety  concems,  any  site  chosen  would  require  strict  enforcement  of  mitigative 
measures  to  reduce  the  impacts  from  accidents  during  the  storage  and  handling  of  hydrogcm, 
oxygen,  or  helium.  Because  of  extensive  training  and  precautionary  prqttiatioiu  and  the  safety 
desi^  features  of  the  facility,  there  is  a  low  ixrobability  of  an  acclto,  and  the  environmmital 
consequences,  tbetefore,  woij^  be  insignificant. 

2S3  Waste  (U) 

(1)  Waste  imjamts  would  be  tow  at  QUEST  and  LOFT,  and  negligible  at  SMTS.  Itisprojected 
that  all  low-level  radiological  waste  would  be  inocessed  and  sored  at  the  installeticn  where 


testing  would  occur.  Impacts  firom  RCRA-n^uUted  hazaidous  waste  and  any  mixed  and  TRU 
was^  generated  by  Q[|  {nogram  activities  would  be  handled  within  existing  process  streams. 
Hie  handling  of  typ^  of  waste,  radiological  and  iK)n*fadiological,  would  not  require 
excqjtiooal  procedures.  Since  the  wastes  generated  by  them  program  would  be  managed  in 
accordance  with  existing  waste  managmnent  procedures  which  include  protection  of  the 
environment,  impacts  would  be  negligible  to  low  and  the  miviromnental  consequmices  would  be 
insigniihcant  at  three  alternative  sites. 

2*9.(S  Biotogical  Resources  (U) 

(HI)  Biological  resource  surveys  have  not  been  conducted  for  some  of  the  areas  to  be 
disturbed  at  SMTS  and  QUEST,  but  the  low-diversity  habitat  of  the  areas  indicate  that  potmitial 
biological  resource  impacts  would  be  low  at  diese  two  sites.  Since  die  LOFT  area  has  been 
previously  disturbed  for  the  construction  of  existing  facilities,  no  further  impacts  are  expected. 
Ihe  potential  impacts  ate,  therefore,  considered  negligible  at  LOFT.  The  im  program  has 
committed  to  conducting  biological  resource  surveys  for  areas  not  previously  surveyed  and,  if 
any  threatened  or  endangered  species  are  identified,  FWS  consultation  would  take  place.  Any 
potential  impacts  would  be  mitigated  to  insignificant  levels. 

2.9.7  Radiological  Impacts  (U) 

(U)  A  site  ^lecific  compaiison  of  radiological  impacts  to  human  health  from  normal  operations 
as  well  as  a  bounding  case  accident  scenario  is  included  here.  The  health  impacts  are  predicted 
using  the  MACCS  model  under  program  model  conditions. 

(U)  A  synopsis  of  health  effects  is  presented  as  Ihble  2.9-2.  The  figuies  in  the  upper  portion 
of  the  table  describe  the  increased  risk  (above  the  already  existing  risk)  to  the  maximally 
mqposed  individual  [withiii  range  of  the  teeing  activities  (80  km  or  SO  mi)]  of  dying  of  cancer 
as  well  as  the  increased  risk  of  producing  offqning  with  genetic  defects  due  to  the  ground  testing 
m^vities.  For  mrnmple,  tbe  maximally  <»qx)sed  indivitiM  at  either  SMTS,  QUEST,  or  LOFT 
would  face  an  incirn^  risk  (above  tite  alieady  existing  risk  of  2.2  x  10’)  of  dying  of  cancer 
of  7  X  10^  from  normal  opemtions  and  I  x  10^  from  a  GTA  bounding  case  accide^.  This  same 
individual  would  face  an  increased  risk  (above  the  already  existing  risk  of  2.5  x  10^  at  NTS  and 
2.0  X  10^  at  XNEL)  of  producing  offspring  with  genetic  disorders  of  2  x  10*  from  normal 
operations  and  3  x  10^  from  a  GTA  acddent.  Again,  these  liskn  axe  above  and  beyond  the 
already  existing  risk  oi  dying  of  cancer  and  producing  offi^uiog  with  groetic  defeats. 


(U)  Tbe  figures  in  the  lower  past  of  Table  2.9-2  show  the  addiUocil  cancer  fatalities  and 
ad^tiooal  geoetk  diroxdem  expected  in  tlto  popularioo  within  rmg^  of  testing  acUviti^ 
due  to  testing  at  each  site.  Fm  example,  testing  at  SMTS  is  eiqKcted  to  cause  2  x  10*  (much 
less  than  one)  additional  cancer  ftialities  to  the  entire  populate.  That  ii  to  say,  since  22 
percent  of  tbe  affected  population  of  S,400  (1,188  indivkhials)  tie  (Htdlnarily  ejqxBcted  to  (tie 
from  cancer  (Craggier,  1991),  the  perfonsance  of  ground  tes^  activities  would  add  only  2 
X  10*  cancer  fatalities  to  this  for  to  expected  cancer  fuatity  total  of  1,188.0002.  This  same 
population  would  ordinarily  mtped  to  inodtice  2.2  peroettt  of  its  offipisBg  (or  U9  individuals) 
with  genetic  disordets  IIK^;  Coloodo,  1989).  Tim  prafX)Sed  progiam  wotdd  ad^ 


TABLE  2.9-2: 
HEALTH  IMPACTS  (U) 
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X  10^  to  8  X  10^  additional  g(»ietic  disorder  cases  to  the  offering  of  the  entire  population  from 
normal  operations.  A  GTA  bounding  case  accident  w(Mild  cause  an  additional  5  x  10^  to  9  x  KT 
cancer  fatalities  to  the  entite  population  as  well  as  2  x  10^  to  3  x  10^  additional  offspring  gen^c 
disorders. 

(U)  The  figures  in  Table  2.9*2  for  QUEST  and  LOFT  may  be  similarly  interpreted.  For 
example,  testing  at  either  the  QUEST  or  LOFT  site  is  erqret^  to  cause  4  x  10*’  to  S  x  10^ 
(much  1^  than  one)  additional  cancer  fatalities  to  the  entiie  population.  That  is  to  say,  since 
22  percent  of  the  affect  population  of  127,494  Q8,049  individuals)  are  ordinarily  e}q)ected  to 
die  from  cancer  (Krieger,  1991),  the  performance  of  ground  testing  activity  would  add  only 

4  X  10^  to  5  X  10^  cancer  fatalities  to  this  for  an  expected  cancer  fatality  total  of  28,049.0045. 
This  same  population  would  ordinarily  expect  to  pr^uce  2.0  percent  of  its  offering  (or  2,550 
individuals)  with  genetic  disorders  (BEER,  1990;  Colorado,  1989).  The  proposed  program 
would  add  1  X  lO’  to  2  X  ICl’  additional  genetic  disorder  cases  to  the  entire  pcpuMon  from 
normal  cperations.  A  GTA  bounding  case  accident  would  cause  an  additional  3  x  10*’  to 

5  X  10*’  cancer  fatalities  to  the  entire  peculation  as  well  as  9  x  lO’  to  2  x  10^  additional 
offspring  genetic  disorders. 

Kgrnial-QpffBrions  (U) 

(U)  The  impacts  described  below  result  i^m  nuliological  doses  which  do  not  exceed  applicable 
standards  and  result  in  insigmficant  eovironm^tal  consequences.  Include  here  are  alterations 
in  the  program  model  conditions  which  may  be  varied  (when  balanced  by  an  offsetting  change) 
while  maintaining  the  radiological  doses  to  the  maximally  exposed  individual  and  the  downwind 
population  within  aicUcable  standards.  These  alterations  in  program  model  conditions  are 
improved  fuel  perfonnance,  variations  in  teeing  times  and  power  levels,  improvements  in  ETS 
perfoimance,  and  changes  in  m^eoiologtcal  coixtitioos.  Tb^  were  discussed  in  Section  2.8.7. 


(U)  Maximally  Exposed  Individual:  Radiological  d(»es  to  the  maximally  mqposed  individual 
from  progiam  model  conditions  (hiring  normal  operations  at  the  three  alternative  sites  do  not 
exceed  NESHAP  ^andaids.  Potential  health  incsets  at  each  site,  shown  in  Table  2.9*2, 
demonstrate  brisignificant  enviioomental  consequences  of  the  proposed  ac^on.  Bveo  at  Use  HPA 
NESHAP  limit  of  10  mrem  per  year  for  the  four  year  test  period,  expected  health  effects  to  the 
maximally  exposed  indlvtdu^  would  be  an  increased  risk  ^  3  x  10’  latent  cantor  fatalities  and 
1  X  10’  genetic  defects  to  imoceeding  genciitioos. 

Total  Pomilation:  Radiological  doses  to  the  downwind  population  of  a 
testing  station  do  not  mcceed  individual  exposure  standards  at  any  of  the  tbir 
piogrun  model  conditions.  IHipuliikin  dose  wouM  be  controUed  by  Untiting  program  oper^ 
to  times  of  favorable  whsdspexd  and  diivxxioo.  The  dose  received  i«miSMtSQ|xuatioQS  would 
besligbtly  lower  than  that  fcom  QUEST  or  LOFT,  this  is  (kw  to  the  greater  pofnilatM^ 
iKBL  area  versos  the  NTS  area  and  the  additkmil  disonce  to  the  fence  at  the  NTS  site. 
Potential  population  health  effects,  ahowo  in  Thble  2.9*2,  indicite  that  potemial  health  impacts 
are  sufRclenUy  low  that  health  effects  a»  not  expected  and  the  impact  would  be  negligible, 
therefore,  eavinmmmtiil  consequetm  would  be  in-tigniftcam. 


e  siu^  und(^  tiie 


Bounding  Case  Accident  ScenariQ  OJ) 

(U)  The  following  is  a  site-i^ific  comparison  of  the  ladiological  impacts  to  human  health  fiom 
Ae  hypothetical  bounding  case  accident  scenario.  The  health  impacts  aie  calculated  using  the 
MACCS  model.  Hie  impacts  described  would  result  from  radiological  doses  of  program  model 
conditions  which  do  not  exceed  ANSl/ANS  1S.7  standards.  This  bouc^ing  case  accident 
scenario  could  only  occur  during  testing  pmiods. 

(U)  Maximally  Exposed  Individual:  Kadiological  doses  to  the  maximally  mqwsed  individual 
frenn  an  accident  scenario  at  the  three  alternative  sites  aro  well  below  applic^le  standards  in 
each  case.  In  the  unlikely  event  of  an  accident,  doses  and  health  impacts  to  the  maximally 
eiqposed  individual  would  minimal  and  within  applicable  standards.  Even  at  the  ANSI/ANS 
15.7  limit  on  exposure  of  SOO  miem,  the  increaWd  risk  of  health  effects  to  the  maximally 
e}qx)sed  individual  would  be  4  x  10^  latmit  cantor  fatalities  and  1  x  10^  genetic  defects  to 
succ^ding  generations.  Thus,  the  potemial  health  impacts  would  be  negligible  ami  the 
mivironmental  consequences  of  these  imports  would  be  insignificant. 

(U)  Downwind  Population:  Radiological  doses  to  the  population  downwind  of  a  testing  station 
would  not  exceed  individual  exposure  standards  at  all  three  sites  under  program  model 
condidons.  The  health  impacts  to  the  pt^latioo  around  tlm  SMTS  would  be  ^ghtly  less  than 
to  the  pqmlation  around  QUEST  and  LOFT  due  to  the  lower  total  population  in  the  SMTS 
vicinity  and  aie  shown  in  Table  2.9’2.  These  impacts  aie  mmsidered  negligible.  In  this  context, 
the  environmental  consequences  would  be  insignificant. 

Syoms  (U) 

(U)  Because  the  predicted  radiological  effects  of  ground  testing  and  tramqmiting  of  radiological 
materials  as  well  as  the  radiological  effects  of  the  bounding  case  accidrat  are  sufficiently  low 
that  increased  health  effects  are  not  expected,  the  impact  of  radiological  emissions  on  the 
environment  would  be  negligible.  Tluerefoie,  the  eaviroomental  conseqtiotces  would  be 
insignificant. 


3.0  AFFECTED  ENVmONMEP^T  (0) 

(U)  Hus  section  provides  an  overview  of  the  e&vironmmt  that  would  be  affected  by  the 
proposed  action.  finvironm^M  desscr^ons  in  this  secdcm  are  gix>i^)ed  by  facilities  and 
ioc^ons  involved  in  (1)  materials  and  component  devdqtm^t  and  testing  and  (2)  system 
gixnind  testing.  More  detailed  de^r^oas  have  been  provided  for  tlm  system  ground  test  site 
altenmtives  ba^  on  the  potentially  significant  environmental  impacts  dial  would  result  fiom  test 
activitms.  Ths  descr^ons  of  section  form  the  baseline  from  which  potmitml  impacts, 
described  in  Section  4,  can  be  estimated  and  analyzed. 

3.1  MATERIALS  AM)  COMPONENT  DEVELOmENT  AND  TESTING 
FACnHIES  (O 

(imi)  Facilities  involved  in  materials  and  component  develt^ment  and  testing  include 
Brookhaven  National  Laboratory  (BNL);  Babcock  and  Wilcox  (^W)  Naval  Nuclear  Fuel 
Division  (NNFD);  Sandia  Natick  Laboratories  (SNL);  Aerojet  Propulsion  Division;  Hercules 
Aerospace  Corporation;  Allied-Signal  Aerospace/Garrett  Fluid  Systems  Division;  and  Giununan 
Sj»ce  Electronics  Division  (Figure  3.1*1). 

(U)  This  section  describes  the  environmental  setting  of  each  facility  in  terms  of  physical  and 
(^rational  characteristics,  permit  status,  and  previous  mivironmental  documentation.  Specific 
physical  diaracteristics  include  installation  size,  siqjport  and  test  facilities,  and  environmental 
and  public  health  and  safety  conditions.  Operational  characteristics  include  the  socioeconomic 
conations,  the  characteristics  of  the  surrounding  communities,  and  the  inhmtrocture 
characteristics  of  solid  waste,  sewage  treatment,  transportation,  and  water  supply.  Referenced 
permits  are  those  that  relate  to  air  quality,  water  quality,  and  hazardous  waste.  Facilities  that 
are  involved  in  the  manufacture  and  testing  of  nuclear  materials  have  more  d^^ed  descriptions 
of  relevant  safety  procedures. 

3.1.1  Brookhaven  National  Laboratory  (U) 

(U)  Brookhaven  National  I.aboratoiy  (BNL)  (Figure  3.1-2)  is  o  multiprogram  laboratory 
cperated  by  Associated  Universities,  Inc.  for  the  Dqpartment  of  Energy.  The  responsibilities 
of  BNL  include  research  in  high-energy  physics,  nuclear  physics,  life  sciences,  nuclear 
medicine,  materials  sciences,  and  chemical  sciences.  Management  of  the  laboratory  operations 
is  assign^  to  the  Brookhaven  Area  Office  under  the  DOE  Chicago  Operations  Office.  BNL 
occupies  f  level  wooded  site  of  about  1,400  hectares  (3,500  acres),  with  a  developed  area  of 
about  670  hectares  (1,680  acres).  Its  location,  about  100  kilometers  (60  mi)  east  of  New  York 
City,  places  BNL  at  the  tqiproximate  cmiter  of  Long  Island.  Suffolk  County  has  a  total 
population  of  1,300,000. 

(U)  BNL  has  a  M-time  staff  of  3300  to  4000  employees.  In  addition,  about  1500  off-site 
personnel  participate  in  research  on  shoiter^rm  projects  as  collaborators,  consultants,  or 
students.  Qperaiions  are  currently  housed  in  354  buildings  with  a  total  floor  space  of  about 
400,000  square  meters  (3.7  million  ffO  including  trailers  and  modular  buildings  (DOE,  1990). 
The  inffastructure  at  BNL  is  suffidenUy  developed  to  support  all  nuyor  program  activities. 
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(U)  Implemratation  guidance  for  the  laboratoiy  safety  {nogram  is  set  foith  in  die  Ocaqiational 
Health  and  Safety  Guides  which  make  up  the  Laboratoiy  Safety  Manual.  Tbe  Occupational 
Heidth  and  Safts^  Guides  establish  the  lequiremraits  for  a  safe  woildng  environment  and  define 
responsibility  for  implementation.  Development  of  these  guides  is  coordinated  by  the  Safety  and 
Bnvimnmental  Protection  (SEP)  Division.  They  are  reviewed  by  the  qierating  departments  and 
the  i^ropiiate  Laboratory  safety  committee,  a^  ai^ioved  for  release  by  the  Assistant  Director 
for  Safety.  Any  deviations  from  the  requiimnents  set  forth  in  these  guides  must  be  approved 
by  the  Assistant  Director  for  Safety. 

(U)  Hearing  protection  is  required  for  BNL  workers  in  work  locations  and  activities  where 
hearing  hayaids  or  potential  hazards  exist  as  discussed  in  Section  1.16.0  of  the  BNL  Safety 
Manual.  Health  and  safety  issues  that  have  bemi  idoitified  at  the  facility  are  curimitly  being 
addressed  through  implementation  of  the  Facility  Action  Plan  (DOE,  1990c). 

(U)  For  new  construction,  modifications  to  masting  facilities,  and  new  projects  with  significant 
potential  safety  hazards  a  safety  assessment  is  required.  Safety  assessments  must  be  completed 
in  a  timely  manner  to  assure  early  identification  of  pmential  hazards  so  that  adequate  funds  for 
safety-related  items  or  systems  can  be  included  in  the  project  proposal.  If  warranted  by 
iden^ed  hazards  the  Assistant  Director  for  Safety,  upon  advice  from  the  Safety  and 
Environmental  Protection  Division,  shall  require  a  formal  Safety  Analysis  R^rt  (SAR)  to  be 
completed  by  the  responsible  Dq)a^mit  prior  to  operation.  The  Assistant  Director  for  Safety 
shall  request  one  of  the  standing  safety  committees  to  levraw  the  SAR  and  make  iqpprppriate 
recommendations.  Operation  of  the  facility  shall  be  authorized  by  the  Assistant  Director  for 
Safety  upon  completion  of  the  review  and  resolution  of  all  recommendations  as  weU  as 
completion  of  an  occupancy  readiness  review. 

(U)  There  is  a  documented  Material  Control  Plan  for  the  Special  Nuclear  Material  (SNM)  to  be 
us^  for  materials  compatibility  testing  (BNL,  1990).  The  plan  ensures  compliance  with  DOE 
Order  5633.3  as  weU  as  BNL’s  Safety  Manual.  Die  BNL  Safety  Manual  has  established  wute 
management  procedures  and  policit^  for  both  radioactive  and  chemically  hazardous  waste  (i.e. 
solvents)  generated  as  a  result  of  program  activities.  These  procedures  ensure  that  wastes  ate 
identified,  segregated,  packaged,  handled,  stored,  transported,  and  diqrosed  of  in  accordance 
with  tqqrlicable  regulations  (BNL,  1990). 

(U)  BNL  is  uodeiiain  by  thick  deposits  of  sand  and  gravel  that  are  part  of  a  sole-source  aquifer 
that  provides  the  water  supply  for  most  of  Long  Island.  The  aquifer  is  protected  by  tocal  land 
use  zoning  legulatioos.  Vegetation  at  the  BNL  site  is  predominantly  scrub  oak  and  inne.  As 
surrounding  areas  have  been  cleared  for  devdopment,  the  BNL  has  bemi  increasingly  important 
as  a  lefiige  for  wildlife.  BNL  shdten  about  30  species  of  mammals,  including  an  increasing 
herd  of  white-tailed  deer  (DOB,  1990c).  No  known  threatened  or  endangered  species  are 
believed  to  inhithit  the  facility.  No  known  cultuial  resources  are  known  to  exist  at  tbe  Utility 
(BNL,  1991). 


3.1.2  Babcock  and  WiicoK  ((Q 


(U)  The  Babcock  &  Wilcox  (B&W)  Company  is  an  operating  unit  of  McDennott,  Inc.  Two 
^visions  of  the  Defense  and  Nuclear  Power  gtovp  of  B&W  are  located  at  the  Mt.  Atfaos  site: 
the  Naval  Nuclear  Fuel  Division  (NNFD)  and  the  Lynchburg  Technology  Center  (LTC) 
(formally  the  NNFD-Reseaich  Labor^iy).  The  Mt.  Athos  site  is  situated  on  a  210  hectare  (525 
acre)  ar^  bordering  the  James  River  16  km  (10  mi)  mtst  of  Lynchburg  in  Campbell  County, 
Virginia  (Figure  3.1-3).  .^roximately  2500  peq)le  are  mnployed  by  Babcock  &  Wilcox  at  the 
Mt.  Athos  site.  The  land  in  the  immedUate  vidnity  of  the  plant  is  sparsely  inhabited.  The  site 
is  isolated  tiom  sensitive  noise  receptors.  No  significant  noise  issues  have  been  identified. 

(U)  The  NNFD  is  a  United  States  Nuclear  R^latory  Commission  (USNRQ  licensed  facility 
pursuant  to  10  CFR  30,  40,  and  70,  and  as  such,  is  authorized  to  conduct  activities  for  the 
fabrication  of  fuel  components  containing  NRC  licensed  material.  The  Lynchburg  Technology 
Center  (LTC)  is  an  NRC  licensee  authorized  to  conduct  broad  research  utilizing  NRC  licensed 
material.  Work  at  NNFD  is  performed  under  the  terms  and  conditions  of  Special  Nuclear 
Materials  License,  SNM-42.  Work  at  the  LTC  is  performed  under  the  terms  and  conditions  of 
Special  Nuclear  Materials  License  -  778.  NNFD^s  SNM-42  license  issued  by  the  USNRC  was 
first  approved  on  June  30, 1965.  Since  that  time,  it  has  been  renewed  twice.  The  latest  renewal 
application  was  submitted  July  31,  1989  and  is  undergoing  NRC  review.  Currently,  NNFD  is 
qperating  under  the  timely  renewal  provision  of  10  CFR  70.33  (b).  In  support  of  the  renewal 
application  is  an  Environmental  Rqport  submitted  to  the  NRC  in  October,  1^.  The  SNM-778 
license  was  first  issued  by  the  NRC  on  Sqrtember  16, 1966.  Since  then,  the  license  has  been 
renewed  three  times,  the  latest  renewal  date  being  July  31, 1987.  SNM-778  is  also  supported 
by  an  Environmental  Rqrort  dated  OcUitocr,  1985.  The  NRC  licensing  process,  which  includes 
review  and  approval  of  Environmental  R^its,  describes  the  manner  by  which  NRC  licenses 
meet  NEPA  requirements. 

(U)  NNFD  conducts  activities  according  to  policies  and  procedures  issued  by  McDermott,  Inc. 
Pursuant  to  these  corporate  policies  and  procechires,  NNFD  maintains  intend  manuals  located 
in  operating  areas  wUch  communicate  ^>ecific  safety  information.  These  manuals  include  the 
Industrial  Health  and  Saf^  Manual,  the  Nuclear  Critimdity  Safety  Manual,  and  the  Radiation 
Protection  Manual.  Work-groups  such  as  environmeotal,  stdi^,  security,  and  materials  control 
and  accountidrility  have  internal  procedures  which  govern  th^  activities.  A  review/approval 
pton  omtiol  system  ensures  that  petsoniml  have  available  to  them  the  proper  procedures. 

(U)  New  equ^ment  and/or  changes  to  plant  processes  nieh  as  tests,  processing  of  fuel  particles 
or  fabrication  of  fuel  elements  are  administered  through  a  License  Evaluation  Request  (L£R) 
program.  The  LER  program  brings  proposed  changes  before  the  Nuclear  lieming  Board 
(NLB)  for  evaluation  and  i^ioval.  Evaluations  of  individual  LER*s  are  performed  by  safety 
and  s^eguaids  professimtals  oovetitig  environmental  proteetkm;  inthistiial  health  and  safety; 
licensing;  nuclear  criticality  safety;  nuclear  materials  control  (aocounUdrility);  radiation 
protection;  and  security. 
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Source:  Strategic  Target  System  fSTARSI  Rnal  EA  July  1390 


tecMcal  areas  where  research  and  development  of  wet^ns  systems,  limited  assembly  of 
weapons  system  componmits,  and  other  related  activities  are  ccu^cted.  SNL  research  ^cilities 
include  the  Annular  Core  Research  Reactor  (ACRR)  and  the  Sandia  Pulsed  Reactor  (SPR) 
Facility.  There  are  ^roximately  7,300  dvili^  employees  at  the  SNL  facility. 

(U)  No  noise  issues  have  been  idmitified  at  SNL.  Public  health  and  safety  risks  include 
radiological  release,  fire,  m^losion,  release  of  toxic  materials,  aircraft  crashes,  electrical 
Mures,  and  high-power  microwave  muissions.  Sandia  National  Laboratories  q^erates  in 
acconhmce  with  the  Sandia  Laboratories  Environmental  Safety  and  Health  Management 
Assurance  Notebook. 

(U)  Operation  of  the  ACRR  and  SPR  facilities  cunmttly  coniply  with  all  DOE  orders  that  q)ecify 
reactor  safety  standards,  safety  analysis  report  requirements,  siting,  liemrsing,  and  operating 
procedures  and  DOE  review  approval  procedures  (Table  3.1-1).  Compliance  with  these 
orders  ensure  that  e;qx)sures  resulting  from  severe  accidents  do  not  exceed  applicable  standards. 

(U)  Safety  Analysis  Rqxirts  for  the  ACRR  and  SPR  facilities  (SNL,  1978  and  SNL,  1981) 
defuie  upper  limit  (bounding)  operating  and  accident  scenarios.  There  are  analyses  of  the 
impacts  of  these  bounding  limits  both  on-site  and  at  the  site  boundary.  Impacts  are  described 
in  terms  of  radiation  dose  commitments  and  are  compared  to  applicable  regulatory  limits.  The 
SARs  serve  as  the  operating  and  safety  bases  against  which  future  activities  are  compared. 

(U)  The  Sandia  Internal  Review  Appraisal  Systmn  (SIRAS)  ensures  that  proper  safety  analyses 
are  performed  for  each  new  experiment  and  tLit  the  proposed  enq^eriments  are  properly  planned, 
documented,  reviewed,  and  8|q>roved.  Prqxjsed  experiments  are  described  and  amdyzed  by  staff 
members,  according  to  established  requirements.  An  Experiment  Plan  is  prepared  and 
sufficienriy  reviewed  by  Safety  Committees  prior  to  implementation.  The  review  includes 
assessment  of  safety  issues  as  presented,  and  a  conclusion  as  to  whether  the  proposed  experiment 
falls  within  the  reactor  safety  envelope  and  the  approved  technical  tpecifications.  Issues  which 
pertain  to  radiation  safety  or  criticidity  safety  are  reviewed  by  a  Radiation  Criticality  Safety 
Committee  (RCSC).  l&cmrnal  reviews  are  p^onned  as  required,  primarily  to  d^em^  that 
the  Experiment  Phm  has  prcperly  omsidered  all  r^ulatoiy  requirements. 

(U)  If  it  is  concluded  that  a  proposed  e}q}eiimeiit  is  within  the  technical  qwcifitMons  described 
in  the  SAR,  line  management  can  approve  the  eiqpeiiment,  experimental  procedures,  operating 
prcxxxiurBs  and  safety  procedures.  If  the  proposed  experiment  requires  new  technical 
q)ecifications,  or  is  outside  &e  approved  q)eratiDg  conditions,  then  ijqrroval  of  the  eiqperiment 
and  new  Tech  Specs  by  XX^B-Alb^uerque  (DOEr-AL)  is  required.  DOE-AL  also  periodically 
reviews  httemally  aqrroved  ejqperirneots  dti^  program  appraisals. 

(IJ)  Solid  waste  is  disposed  of  at  the  KiftlaridAFBsarUta^  Foitioas  of  the  SNL  sewage 

treatment  demand  are  handled  by  rite  Kixtland  APB  end  City  of  Albuqumque  systems.  The 
remaining  sewage  is  treated  by  an  on-base  septic  system.  Sl^’s  princ^  source  of  water  is 
ground  water  from  the  Santa  Fe  group  a^iifers.  Daily  demand  is  equivalent  to  4  million  liters 
(1  miUioii  gal)  and  the  daily  ddivery  eqaeity  is  equivalent  to  12  million  liters  0  millioo  gal). 
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TABLE  3.1-1 

DOE  NUCLEAR  SAFETY  ORDERS  (U) 


I^IUMBER 
DOE  5400.5 

DOE  5480.5 
DOE  5480.6 
DOE5480.il 
DOE  5481.  IB 
DOE  5500.3 


DESCEIPnON 

Radiation  protection  of  the  public  and  the 
environm^ 

Safety  of  nuclear  facilities 

Safety  of  DOBiOwned  nucl^  reactors 

Radiation  protection  for  occupational  workers 

Safety  analysis  and  review  system 

Facility  mnergency  planning  preparedness  and 
response  programs 


DOE  5700.6B  Quality 


liquid  sanitaiy  waste  is  discharged  into  the  Kirtland  AFB  sewage  system.  Electrical  power  is 
supplied  by  the  Public  Sendee  Q)mpany  of  New  Mexico  through  the  llSkV  Eubank  Switching 
Station  and  several  substations. 

(U)  SNL  c(7inp]ies  with  federal  standards  for  water  quality,  hazardous  materials,  and  air  quality. 
S^  is  located  in  a  nonattainmeat  area  for  carbon  monoxide.  Ground  water  monitoting  gives 
no  indication  of  ground  water  pollution. 

(U)  Threatoied  and  Endangered  species  that  have  been  known  to  occur  in  the  vicinity  of  SNL 
include  the  bald  eagle  (Haliaeetus  Isucocephalus),  peregrine  falcon  (Falco  peiegrinus  anatum), 
and  whooping  crane  (Orus  americana).  Listed  category  2  qrecies  include  the  Mexican  jotted 
owl  (Strix  occidentalis  lucida)  and  Grama  grass  cactus  (Toumeyapapyiacanthus)  (USAF,  1991). 
Ground  surveys  conducted  at  SNL  have  not  encounteted  threatened  or  endangered  species  but 
the  birds  may  pass  ihrough  the  area  while  migrating  (Army,  1990b).  No  cultural  resources  have 
been  idmitified  at  SNL. 

3.1.4  Aerqjet  Propulsion  Division  (U) 

(U)  The  Aerojet  Propulsion  Division  is  a  commercial/industrial  fadlity  in  Sacramento  County, 
CA  (Figure  3.1-5).  The  surrounding  communities  in  Sacramento  County  have  a  combing 
population  of  ^roximately  993,000.  .^roximately  3,500  people  are  employed  a!  the 
installation  (Army,  1990c).  The  nearest  population  center  is  the  city  of‘  Folsom,  CA  located  5 
kilometers  (3  mi)  northeast  of  the  facility. 

(U)  Aerojet  has  aU  applicable  federal,  state,  and  local  pennits  and  authorizations  necessary  for 
operations.  The  facility  complies  with  fedbral  standards  for  water  quality  aiu.  air  quality, 
although  it  is  located  wi&n  a  nonattainment  area  for  ozmm  and  carixm  monoxide.  This  facility 
was  plat^  on  the  Environmental  Protectimi  Agermy’s  (EPA)  National  Priorities  List  in  1979 
for  release  of  trichloro^hylene  (TC£)  into  several  municl^!  wdls.  Aeiojet  has  since  installed 
six  water  treatment  facthUes  that  csqMuie  these  contami^^  The  EPA  is  currrudy  amduedng 
a  feasibility  study  on  remediation.  No  idditiooal  health  and  safety  issues  have  bera  identified 
at  the  facility  (Army,  1990c). 

(U)  There  are  no  recorded  lustoric  or  archaeok^cal  sites  at  Uie  faciliQ^,  and  no  threatened  or 
en^gered  species  are  known  to  firequmu  the  fici^  All  hazardous  inaterials  used  are  disposed 
of  ao(K)rding  to  the  speciHc  RCKA  permit  re^iremmits  and  the  Aerojet  Safety  Procedures 
Manual.  Facihty  infrastiuctuie  is  siqipmted  by  adjacmit  communities  and  demand  Is  within 
c£|»city  (Army,  1990c). 

3.1J  Hercides  Aerospace  Coii»i«tkm 

(U)  Hercules  AeroiqMu^  Corpoiatloa  is  a  t^mmiereal/iodustf^  in  Magna,  UT, 
approximately  25  km  (15  mi)  ftom  Salt  Late  City,  Utah  (Fi|nre  3.14).  The  surrounding 
ciMamtmities  itt  Ssh  Lite  County  have  ^  70S,0(X)pe(]ple. 


Approximately  4,000  peq)le  are  emiployed  at  the  installation.  Hercules  performs  rocket  motor 
case  manufacturing,  piqteUant  mixing/casting  qierations  and  manufacturing  of  carimn  fiber, 
composite  structures,  impregnated  materials,  and  carbon-carbon  structures. 

(U)  Hercules  Aerospace  Corporation  has  all  applicable  federal,  state,  and  local  permits  and 
au^orizalions  necessary  for  operation  (Army,  1990c).  The  ^ility  complies  with  Federal 
standards  for  water  quality  and  air  quality  although  it  is  located  within  a  nonattainment  arra  for 
ozone,  carbon  monoxide,  sulfur  dioxids  ^  particulates.  Hercules  has  an  extensive  and  ongoing 
industrial  hygiene  program.  Potential  h^th  ami  safety  concerns  include  cheiuical  and 
respiratory  exposure  and  noise  hazards.  Hercules  is  cuirmUy  in  compliance  with  all  applicable 
OSHA  regulations  in  these  areas  (Army,  1990c).  All  hazardous  materials  are  disused  of 
accmding  to  die  spedric  RCRA  permit  requirements. 

(U)  There  are  no  recorded  historic  or  archaeological  sites  at  the  facility,  and  no  threatened  or 
endangered  iqiecies  are  known  to  frequent  the  area. 

3.1.6  Allied  Aerospace  Garrett  IFluid  Systems  Division  (GFSD)  (II) 

(U)  Garrett  Fluid  Systems  Division  (GFSD)  will  cany  mit  component  manufacturing  activities 
at  its  Tempo  facility  and  component  testing  at  its  San  Tan  facility  (Fipre  3.1-7).  Turbopump 
testing  in  suj^rt  of  the  BUBHHI  Program  would  be  conducted  by  the  ALAD  ir^ty, 
located  in  Torrance,  CA. 

Activitie&^_the,,GFSD_TemiKLfecilitv  (U) 

(XJ)  At  the  Tempo  facility,  GFSD  has  been  engaged  in  the  numufacture  and  assembly  of 
aerospace  fluid  systems  and  components  for  a  variety  of  comm’^rciai,  industrial,  and  military 
applications  since  1981.  Manufi^ring  operations  at  the  facility  include  pnoimadc  systems, 
undersea  propulsion,  ^pace  power,  hydraulic  systems,  and  fuel  systems.  Base  mdals  used  in 
the  manufactuiiiig  processes  inclu^  stainless  sted,  carbon  steel«  mckd-steel  alloy,  duminum, 
magnesium,  and  titanium.  Currently  tbooe  are  apfscrdmatdy  3,200  employees  at  the  Tempo 
facility. 

(U)  the  facility  ocmipies  58  hectares  (145  acres)  in  a  relatively  flat  formerly  agrimiltural  area. 
It  is  surr^nd^  by  agricultural  land  on  the  south,  north,  uwJ  west  sides  and  a  recreational 
facility  and  agricultural  land  on  the  cast  side.  Much  of  the  existing  facility,  located  on  the 
souibwesicra  portion  of  the  property  is  paved  or  provided  with  curbing  that  separates  landsca^ 
areas  from  the  pavemeiu.  A  major  poitioo  of  the  property  located  north  a^  east  of  existing 
facilities  is  undeveloped. 

CU)  Tbe  facility  has  written  procedures  for  enviroomoattl  opeiatioos,  and  has  a  documented 
potsonnei  training  program.  No  health  and  safety  issues  have  been  identified  no  noise  issues 
have  been  idendficd  at  the  facility.  The  facility  is  in  foil  compliance  with  aU  iarlicaWc 
environmenial  legulatioos,  and  has  current  air  and  public-owned  treatment  works  disdtoige 
pennits  as  well  as  an  l^A  ID  number.  Wastes  are  dhpesed  of  it  licensed  and  apinoved 


Figure  3.1-7  Location  of  the  Garrett  Facilities 


treatment,  storage,  and  disposal  (TSD)  facilities,  and  are  tianspoited  via  licensed  hazardous 
waste  tian^iters.  Infrastructure  demands  are  met  by  the  city  of  Tempe  facilities. 

(U)  There  aie  no  recorded  historic  or  archaeological  sites  at  the  facility,  and  no  known 
threatened  or  endangered  species  are  known  to  f^u^t  the  facility. 

Activities  at  the  uFSD  San  Tan  Facility  (U> 

(U)  Ibe  San  Tan  &cility  is  used  primarily  for  testing  of  jet  and  other  propulsion  engines. 
Operations  include  development,  assembly  and  testing  of  Stored  Chemical  Energy  Propulsion 
Systems  (SCEPS)  which  use  lithium  as  an  energy  source.  The  facility  is  located  on  a  225  acre 
site  located  approximately  1 .6  km  (1  mi)  soutih  of  the  northern  bounda:^  of  the  Maricopa  County 
-  Pinal  County  line.  It  is  rpproximately  25  km  (IS  mi)  smitheast  of  the  nearest  population  center 
of  more  than  50,000  persons. 

(U)  The  San  Tan  Facility  staff  varies  from  15  to  50  persons  dq^miding  on  test  activity 
requirements.  The  facility  is  staffed  mostly  by  highly  trained  technicians  and  engineers  who 
work  at  the  facility  accor^g  to  test  program  schedules.  All  of  these  employees  are  from  the 
Phoenix  and  Tempe  Allied-Signal  Aero^ce  facilities.  All  &cility  support  for  the  San  Tan 
facility  wUl  be  provided  by  the  Tempe  facility.  San  Tan  is  bounded  on  three  sides  by  the  Gila 
River  Indian  Reservation.  The  facility  has  Me  interface  with  the  Indian  community,  and  there 
are  essentially  no  effects  on  tribal  life-styles,  cultural  values,  community  infrakructure  or 
demographics  of  the  reservation. 

(U)  Ambient  noise  levels  in  a  windy  desert  environment,  comparable  to  the  conditions  at  the  San 
Tan  facility,  have  been  estimated  at  38  dBA  (DOE,  1986).  Noise  levels  at  die  test  pad  can 
exceed  OSHA  standards  and  depend  on  the  testing  being  {x^iformed.  Fenceline  noise  level 
readings  obtained  during  an  average  operational  mode  tun  of  one  turbofan  engine  provided  a 
range  of  90-96  dBA  with  the  test  cell  located  38  meters  (125  feet)  from  the  fenceUm  (Schultz, 
1990).  A  zone  of  native  vegetation  provides  a  Ixiffer  so  that  the  feiteeline  noise  levels  are  within 
OSHA  limits.  Two  of  the  engine  test  stands  are  eimlosed  within  the  acoustically  baffled 
structures  to  decrease  the  qiemtmg  noise  levels.  Personnel  working  in  the  areas  during  testing 
activities  are  required  to  wear  persona)  bearing  pnnectioo  (Schultz,  1990). 

(U)  The  facility  is  in  full  compliance  with  all  applicable  environmental  regulations  and  has  an 
EPA  IP  number.  The  facility  has  written  procklures  for  envinMunental  operations,  and  has  a 
documented  personnel  training  program.  No  health  and  safety  issues  have  been  identified  at  tlte 
facility.  Wastesaredisposedofatiicensedand^rovedueatment,  stomgeanddisposal  (l^D) 
facilities. 

(U)  The  u^giaphy  at  San  Tan  is  characterized  by  relativsly  flat  tmain  with  a  gec«^ 
downslt^  to  the  northwest.  There  are  no  naturally  occutnug  surface  watsi'  features  at  t^  site. 

(U)  The  exisiting  electrical  nippoit  system  roosists  of  a  502  kVA,  3  phase,  fbur  wire,  grounded 
distribution  system  while  the  ei^ting  ^vater  capacity  oousists  of  fcmr  tanks  with  a  to^4d  capacity 
of  136,000  liters  (36,000  gal)  (Schultz,  1991).  V  tter  distributism  for  ^  vatlou§  useis  is 


provided  by  a  pump/p^ing  netwoik.  All  water  used  by  the  facility  for  tesditg,  fire  fightiog,  and 
other  puiposes  is  delivered  by  track. 

(U)  Vegetation  on  the  property  is  typical  of  that  in  the  surrounding  area.  Most  of  the  plants  are 
small  to  medium  sized  native  bra^  consisting  primarily  of  creosote  bush,  bursage,  ironwood 
and  mesquite  which  dot  the  terrain.  Occasional  cacti  including  saguaros,  barrel,  hedgehog,  and 
pincushions  are  located  throughout  the  prc^ity  (Schukz,  1990). 

(U)  Certain  plants  q)ecies  are  protected  by  agreraiait  with  the  Gila  Rivm*  Tribal  Reservation 
Administration.  An  effort  is  made  to  avoid  removing  saguaros  and  trees  duiing  construction 
activities.  If  it  becomes  necessary  to  mnove  a  saguaro,  it  is  typically  tiaiuported  to  a  more 
convenient  location  on  site  under  the  authority  of  the  tiib^  administration.  Under  no  condition 
is  a  saguaro  destroyed.  Smaller  cacti  may  be  removed  and/or  destroyed  to  make  way  for 
construction,  but  only  when  necessary.  The  facility  prc^ity  most  likely  oicompasses  the  habitat 
of  many  small  native  animals  including  ground  squirrels,  jackrabbits,  quail,  lizards,  desert  toads, 
and  snakes  (Allied  Aerospace,  1990). 

(U)  No  threatened  and  ^idangered  species  are  known  to  inhabit  the  San  Tan  site.  An 
archaeological  survey  of  San  Tan  identified  no  signiticant  cultural  resources  anywhere  on  the 
site  area  (Schultz,  1990). 

3.1.7  Grumman  Corporation,  Space  and  Electronics  Dlvlsioii  (U) 

(U)  The  Grumman  Corporation  is  a  major  supplier  of  aero^ce  products,  electronics  systems, 
information  systems  and  ^ial  purpose  vehicles  (Figure  3.1-8).  Gramman’s  primary  facility 
which  bouses  the  Corporate  Headquarters;  the  princ^  migineeiii^,  manufactuiing,  and  prinmry 
assembly  facilities;  and  the  research  development  and  testing  facilities  is  situated  on 
ai^roximately  240  hectares  (609  acres)  in  Betiq^,  New  York.  Manui^u^turing  (^xuattons  at 
tte  facility  include  all  machinery,  equipment  ai^  processes  needed  to  build  various  aircraft  for 
commercial,  U.S.  Naval,  and  Air  Force  contracts.  Cuixeotly  there  are  10,000  enqdoyees  at  the 
Grumman  Betiqrage  facility  (OSED,  11^1). 

(U)  The  Betbpage  facility  is  in  full  compUaiKW  with  all  ajpplicable  environmental  regulations. 
All  air  poUuticm  sources  have  certificates  to  operate  as  required  by  the  New  York  State 
Department  of  Environmental  Conservation  (NYSDHC).  Underground  storage  tanks  meet  all 
county,  state,  and  Federal  regulations.  The  has  written  procedures  for  environmental 
operations  and  has  a  documented  personnel  trainiiig  program.  All  waste  ipsomatimr  and  dhyxMial 
activities  within  the  Betbpage  fociUty  adhere  to  corporate  procedures  govenuog  che^cal 
#sposal.  The  Betl^ge  facility  has  a  USBPA  RCRA  Part  B  (Tratimeat,  Stonge  and  I^iqiosai- 
TSD)  Permit  to  store  luumdmis  wa^.  Wastes  not  treated  oil  site  are  disposed  of  at  federally 
^{proved  TSD  facilities.  Facility  infrastsuctine  at  the  Bethpige  Futility  is  stqiplied  by  adjacent 
conmumities  and  is  withhi  demand  capacity. 

(U)  There  are  no  recorded  histraic  or  arohaeological  at  the  facility  and  no  tiueatensd  or 
endsngeied  ^tedes  art  known  to  frequent  the  Betbpage  Fadl^  (GSED,  1991). 


3J  GROUND  TEST  SITES  (U) 

(U)  The  three  candidate  ground  test  site  locations  are  the  Saddle  Mountain  Test  Station  (SMTS) 
at  the  Nevada  Test  Site  (NTS),  and  the  QUEST  site  and  LOFT  facility  at  the  Idaho  National 
Engineering  Laboratories  (IN]^). 

3  J2.1  Nevada  Test  Site  and  Saddle  Mountain  Test  Station  (SMTS)  (U) 

(U)  The  following  description  of  the  U.S.  Dqsartment  of  Energy’s  (DOE)  Nevada  Test  Site 
(NTS)  is  primarily  based  on  the  latest  NTS  Environmental  Monitoring  RqJort  (DOE,  1990a). 
Tbe  description  of  the  proposed  test  location  at  the  Saddle  Mountain  Test  Station  (SMTS)  within 
the  NTS  was  based  on  the  Environmental  Resource  Document  prq)aied  by  Sandia  National 
Laboratories  in  November,  1990. 

Location  and  Background  (tn 

(U)  The  NTS  has  been  the  primary  location  for  testing  of  nuclear  ejqplosives  in  the  United  States 
since  1951.  Historical  testing  at  NTS  included  atmospheric  testing  in  the  1950’s  and  early 
1960's,  earth-cratering  experiments  and  open-air  nuclear  reactor  engine  testing.  Since  1962,  all 
nuclear  wei^ns  tests  have  been  carried  mit  underground.  During  1989,  twelve  underground 
nuclear  tests  at  the  NTS  were  announced  by  DOE.  Radioactive  and  mixed  waste  disposal 
facilities  for  U.S.  Defense  waste  are  also  qroated  on  NTS. 

(U)  The  NTS  is  located  adjacent  to  the  Nellis  Air  Force  Range  approximately  106  kilometers 
(65  miles)  northwest  of  Las  Vegas  in  southwestern  Nye  County,  Nevada,  (Figure  3.2-1).  The 
site  contains  350,000  hectares  (875,000  acres)  of  federally  owned  land  with  restricted  access. 
NTS  is  bordered  on  three  sides  by  tl»  Nellis  Air  Force  Range,  anmher  federally  owned  and 
restricted  area. 

(U)  The  pressed  Saddle  Mountain  Test  Station  (SMTS)  is  located  near  the  geographic  center 
of  the  NTS  ^ut  120  km  (75  mi)  northwest  of  Las  Vegas  in  Nye  County,  Nevada.  The  site  lies 
in  an  area  known  as  Mid  Valley  located  in  tire  southern  part  of  the  Great  Basin,  a  subdivision 
of  the  Basin  and  Range  physiographic  proviiree  of  the  western  U.S.  The  SMTS  site  is  on 
unoccupied  land  contitdled  exclusively  by  the  Dgraitmeat  of  Energy  in  a  i^irai  of  very  low 
pqailation  density. 

3.2.1.1  Sodoeamomics  (U) 

(U)  This  section  summarBcs  the  populatton  distribution,  economy,  andenqdoymentof  theNTS. 
3J1.1.L1  l^rpulatinn  and  Eeunumy  (U) 

(U)  The  supporting  region  for  the  NTS  is  defured  as  Nye  County  and  Claiii;  Cnuuty  with  its  main 
population  center.  Las  VegBS  (Figure  3.2-2).  The  total  1988  ettimated  pofnil^on  in  tire 
rappoiting  region  was  646,800  an  increase  of  267,200  people  since  1975.  The  estimated 
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average  population  density  for  Nevada  in  1980  was  2.8  persons  per  square  kilometer  (REECo, 
1990). 

(U)  The  bicounty  area  of  southern  Nevada  comprises  two  distinct  social  settings:  (1)  a  rural 
component  which  includes  all  of  Nye  CounQr  and  the  non-uiban  sections  of  Claric  County,  and 
(2)  an  urban  component,  which  includes  about  96  percent  of  the  Claric  County  population. 

(U)  Ibe  area  within  about  80  kilometers  (SO  mi)  of  the  SMTS  is  predominantly  rural.  A  number 
of  small  communities  are  located  within  thb  area,  including  BeatQr,  the  Amargosa  area,  and 
Indian  Springs.  The  total  pc^lation  within  80  Idlmneters  (SO  mi)  of  tiie  SMTS,  excluding  the 
NTS,  is  estimated  to  be  approximately  S,400  persons  (EPA,  1991b).  The  population  density 
withh  80  kilometers  (SO  mi)  of  the  SMTS  is  ^roxim^y  0.3  persons  per  square  kilometer. 

(U)  The  hotel,  gaming,  and  recreation  industry  is  one  of  the  rn^or  economic  activities  in  the 
county  areas,  accounting  for  ^roximately  30  percrat  of  the  total  wage  and  salary  employment 
in  the  State.  Other  major  sources  of  employment  and  income  in  the  NTS  region  include 
government,  agriculture,  mining,  tran^rtation,  trade,  construction  and  public  utilities. 

3.2.1.1.2  Land  Use  and  Infrastructure 

LaadJIss(U) 

(U)  The  major  land  uses  within  80  kilometers  (SO  mi)  of  the  proposed  test  facility  are  (1) 
underground  nuclear  explosives  testing  and  rrtiated  activities  at  the  operated  by  DOE,  (2) 
military  weapons  testing  and  personnel  training  at  the  Nellis  Air  Force  Range,  which  is 
controlled  by  the  U.S.  Air  Force;  and  (3)  grazing,  recreation,  forest  management  on  public 
domain  lands  administered  by  the  Bureau  of  ILand  Management  (Figure  3.2'3).  There  are  also 
small  tracts  of  private  land  used  primarily  for  ranching  activities  to  the  southwest  of  the  NTS. 

(U)  Nuclear  testing  activities  at  the  NTS  have  includ»i  atmoiqpheric  and  underground  tests  of 
nuclear  explosives,  nuclear  reactor,  nuclear  migine  and  nuclear  ftimace  tests;  nuclear  waste  spUl 
tests;  and  nuclear  waste  dhposal.  At  present,  tests  are  conducted  at  Yucca  Flat,  Rainier  Mesa, 
and  Pabute  Mesa;  these  areas  art  located  approximatdy  IS,  30,  and  40  km  (10,  19,  2S  mi) 
respectively  from  the  prcqposed  SMTS  (Figure  3.24).  Ibe  yield  of  nuclear  explosives  tested  at 
the  NTS  is  currently  Umited  by  intematimial  treaties  to  150  Idlotons.  Non-treaty  limitations  to 
test  yields,  based  on  potential  ground  motion  damage  to  ofT-site  facilities,  are  250  Idlotons  at 
Yucca  Fiat,  and  1400  kilotons  at  Pahute  Mesa.  Buckboard  Mesa,  a  currently  inactive  test  site, 
has  a  700-kiloton  yield  limit.  Mid  Valley,  once  identified  as  a  potential  test  area,  has  been 
eliminated  because  of  adverse  hydrologic  conditions. 

(U)  The  Nevada  Research  and  Development  Atta,  located  in  lackass  Flats  southwest  of  the 
proposed  SMTS,  was  used  in  the  past  for  a  number  of  nuclear  reactor,  nuclear  cogiim,  and 
nuclear  furnace  tests  carried  out  for  a  previous  nuclear  rocket  program  (ROVER);  this  program 
was  terminated  in  1972.  Tbe  area  is  largely  inactive  but  a  number  unused  test  |^cilities 
remain,  inGiiiding  an  Engine  Maintenance,  Assembly,  and  £tisassembly  (B>MAD)fadIity,  The 


lemains  of  a  rocket  motor  test  fadlity  are  also  located  3  km  (2  mi)  from  the  SMTS  at  Mine 
Mountain  Junction. 

(U)  Yucca  Mountain,  aiqproximately  30  km  (19  mi)  southwest  of  die  proposed  SMTS  site,  has 
been  designated  for  site  characterization  to  determine  suitability  for  development  of  a  geologic 
repository  for  the  permanent  disposal  of  commercial  ^nt  nuclear  fuel  and  defense  high-level 
radioactive  waste.  If  constructed,  the  repository  would  consist  of  a  large  underground  complex 
of  rooms  and  tunnels  in  which  the  waste  would  be  permanently  idored,  from  the  outside 
environment. 

(U)  The  Nellis  Air  Force  Range  is  used  primarily  for  bombing  and  gunnmy  training.  Bast  of 
the  NTS,  the  Nellis  Air  Force  Range  is  jointly  managed  by  the  Air  Force  and  the  Fish  and 
Wildlife  Service  as  the  Desert  Game  Range. 

(U)  The  proposed  SMTS  is  currently  unoccupied.  The  nearest  facilities  are  a  radio  transmitter 
and  receiver  located  on  Shoshone  Mountain  about  3.5  km  (2  mi)  to  the  west  (Figure  3.2-5). 
Primary  access  to  the  site  is  via  the  Mine  Mountain  and  Saddle  Mountain  Roads  from  the  east 
and  north,  respectively. 

Infrastructure  fU) 

(U)  This  section  provides  data  on  education,  health  services,  public  safety,  public  and  municipal 
services,  and  transportatiou  within  the  N13  si^iporting  re^on. 

(U)  Education:  In  Nye  county,  two  of  the  elementary  schools,  a  junior  high  school,  and  one  of 
the  high  schools  are  located  in  Tonopah.  Other  communities  having  secondary  schools  are 
Beatty,  Gabbs,  and  Pahiump.  There  are  no  priv^  schools  in  the  county.  Of  the  Clark  County 
schools,  66  eiementaiy,  17  junior  high,  10  senior  high,  and  2  ^ial  education  »;hools  are 
located  in  the  grater  Las  Vegas  area.  Also  located  in  Clark  County  are  the  University  of 
Nevada,  Las  (UNLV),  and  Clark  County  Community  College. 

(U)  Health  Services:  The  health  services  in  the  NTS  area  are  limited.  All  Nye  County  and 
parts  of  Clark  County  have  been  ranked  as  a  priority  1  health-manpower-shoriage  area  by  die 
U.S.  Public  Health  smvice,  meaning  that  it  has  the  highest  priority  for  allocating  turalth 
manpower  recruited  by  the  Health  Services  Ck»ps.  (DOB,  1986). 

(U)  Public  Safety:  The  Nye  County  SherifTs  office  provides  police  protection  for  the  entire 
county  except  for  the  city  ^  Gabbs.  There  were  about  3.S3  oHiimissioned  police  officers  for 
every  1 ,000  people  in  the  county  in  1982.  This  relatively  high  ratio  is  explaimxi  in  part  by  large 
area  of  the  county  and  the  long  distimees  between  towns.  Clark  County  is  served  by  893  police 
officers  for  a  total  populiUioa  of  535,150  (1983). 

(U)  Eufclig, jMid.Muoigip»l  igryte:.  Social  services  in  southern  Nevada  are  provided  by  a 
variety  of  State  and  lodi  agencies.  The  Nevada  Depaitmeot  of  Human  Resources  administers 
various  programs  for  social  sente.  Them  aro  miioy  libmy  imi  recieatiloiia]  froi^^ 
thiouglKiut  the  two  county  Bower  and  waste  disposal  sente  a»  aU  provided. 


(U)  Transportation:  There  are  a  total  of  38  airports  in  the  four  county  region  surrounding  the 
NTS.  Most  of  the  runways  are  uquved  with  few  or  no  facilities  and  services.  U.S.  Highway 
95  from  Las  Vegas  to  Tonopah  forms  part  of  the  southern  boundary  of  the  NTS.  There  is  one 
entrance  to  the  NTS  from  Highway  95.  The  northern  mitrance  to  NTS  is  accessible  from  state 
highway  375  located  34  km  (21  mi)  to  the  northeast  OFigure  3.2-1). 

3  Noise  (U) 

(U)  The  major  smirces  of  noise  at  the  SMTS  are  natural  physical  pl^iomena  such  as  wind  and 
rain,  and  the  activities  of  wildlife.  Average  annual  wind  at  the  Mid  Valley  Station  ranges 
from  fr'8  mph.  Fbr  noise  assessment  purposes,  this  area  would  be  considered  windy.  Desert 
noise  levels  as  a  function  of  wind  have  Im  measured  at  m  uiper  limit  of  22  dBA  for  a  still 
desert  and  38  dBA  for  a  windy  desert. 

3J1.1.1.4  Historic  and  Archaeologic  Resources  (U) 

(U)  Human  habitation  of  the  NTS  area  dates  from  as  eady  as  10,000  B.C.  to  the  present. 
Various  aboriginal  cultures  occupied  tte  NTS  area  over  this  extended  period  as  evidenced  by 
the  presence  of  artifacts  at  many  surface  sites  and  more  substantial  deposits  of  cultural  mateiM 
in  several  rock  didiers.  The  area  was  occupied  by  Paiute  itviians  at  t^  time  of  the  first  outside 
contact  in  1849.  This  period  aboriginal  occupation  was  sustained  primarily  by  a  hunting  and 
gathering  economy,  based  on  using  temponuy  campsites  and  slaters  (DOE,  199(ki). 
Archaeological  remains  include  artifacts  found  on  or  just  below  the  surface  at  campsites  and  in 
natural  raves  or  rocksbelters  in  canyems  and  cliff  faces.  The  mtifacts  comprise  flakes  and 
ground  stone  tools,  pottery  (mostly  shards),  and  occasionally  trade  items,  such  as  glass  beads, 
indicative  of  post  contact  ocaqiation  (DOJ^  1977). 

(U)  Many  small  surface  assemblages  of  prehhdoric  :^me  artifacts  are  fmmd  scattered  throughout 
the  Mid  Valley  area.  A  reconnaissance  survey  of  the  proposed  SMTS  site  recorded  five  small 
surface  sites,  three  along  the  proposed  road  segments,  in  the  center  of  the  facility  area,  and 
along  the  proposed  power  line  corridor.  These  sites  have  been  collected  and  tire  DOB  has 
dgterminftd  that  these  sites  are  not  eligible  for  the  National  Register.  Omcuixence  from  the  State 
Historic  Preservation  Officer  has  been  received  (Appendix  F). 


(U)  A  number  of  cultural  sites  have  been  idmified  during  an  archaeological  recrmnaissance 
conducted  surrounding  the  explontoiy  well  drill  pad  souUreart  of  the  SMTS  (DIU,  1983).  Two 
sites  that  were  in  close  proxMty  and  were  likely  to  be  disturbed  by  actiititles  at  the  drill  |red 
were  recorded  and  collected  acirerding  to  Bureau  of  Land  Maiiagement  (BLM)  standards  for 
small  sites.  Site  S103183MV14,  located  npproximateiy  1  km  <0.5  mi)  from  the  drill  pad,  was 
considered  eligible  for  nomination  to  the  Nrttoaal  Register  (Appeadk  F). 

(U)  Guidelines  and  operating  piocoduies  have  been  dearekped  at  the  NTS  to  |»o(ect  known  rites 

of  potential  atchaookigical  and  historic  iiderest  in  ccrntpliance  wiUt  the  Federal  Anthpiities  Act 
of  1906  (16USC  Sectkms  431, 432, 433),  the  Historic  Sites  Act  of  1935  <I6USC  Sections  461 
and  467),  and  the  National  Historic  Preservatk»  Act  of  1966  (16DSC  Section  470).  These 
procedures  have  been  in  the  standard  operating  procedure  for  the  NTS  (NTS  SOP 


5407  -  "Presemtion  of  Antiquides,  Historical  Sites,  and  Tfm^ned  or  Endangered  Plant 
Species")  which  specifies  the  re^nsitnlides  and  procedures  to  be  used  with  regard  to 
preservadon  of  andquides  and  historic  sites  within  the  NTS.  It  also  establishes  procedures  for 
reporting  and  coniirining  new  "jfinds"  of  archaeological  and  historical  interest. 

3  J.1.1.5  Safety  (U) 

Nevada  Test  Site  Safety  (U) 

M£y(U) 

(U)  The  Dq)artnient  of  Energy  policy  requires  establishment  of  radiadon  protecdon  standards 
commonly  ^Ucable  to  all  DOE  personnel,  DOE  contractors,  and  other  NTS  users.  This  policy 
iiirther  r^uires  that  all  test  site  operadons  be  conducted  in  a  manner  to  assure  that  exposure  of 
individuals,  botli  on-site  and  off-site  pqpuladons,  to  ionizing  radiadon  is  limited  to  the  lowest 
levels  technically  and  economically  ai^evable.  The  requirements  of  DOE  Orders  and  10  CFR 
20  are  applicable.  The  DOE  policy  is  to  keq)  occupadonal  exposures  of  personnel  as  low  as 
reasonably  achievable  (ALABA). 

(U)  Cunendy  the  maximum  permissible  exposure  standards  for  occupadonal  workers  are  set 
forth  in  DOE  Order  5480.11,  Paragraph  DC,  "Requirmnents  for  Radiation  Protection."  This 
policy  establishes  two  categories  within  t^  work  force:  monitored  workers  subject  to 
occupational  exposure  standards,  and  general  site  workers  administratively  controlled  to  1/10  the 
occupational  exposure  standards.  NTS  users  are  re^xHisible  for  assuring  that  the  system  of 
personnel  dosimetry  supplied  by  the  DOE  coouador  is  propedy  used  by  their  staff  (DOB, 
1988c). 

£afgiaLADal.Y.si§.Bgi»gs  (U) 

(U)  Individual  safety  analyst  rqpom  (SARs)  will  be  written  for  each  program  test  series  to  be 
conducted  At  the  Nevada  Test  Site.  They  follow  the  format  of  "Standard  Format  and  Content 
of  Safety  AisaiysL^  Rqx»is  for  Nuclear  Power  Plants,"  USNRC  Regulatory  Guide  1.70,  The 
pielhamary  SARs  wUl  be  ioviewed  and  ajpioved  by  DOE/NVO  before  submission  to  DOE/HQ 
(Appemlix  B). 


(U)  the  spof  isoring  laboratory  or  agency  provides  radiological  safety  plans  for  each  test  series 
to  ihe  Tfssi  Controller  for  approval.  Piaks  are  submitted  to  cover  all  operations.  They  include 
radioactive  effluent  documentation,  personnel  raoriloring  at  drill  rigs,  surveys  for  radiok^cal 
safety,  re-entry  procedures  for  both  vertical  hole  and  tunnel  tests,  cleanup  ai^  pollution  control 
pitocedums,  instrumentation  tyf.es  rmd  deployment,  and  any  otlier  radiological  safe^  feaUrres 
pcitinoui  to  qrciatioos  at  the  NTS. 

(TJ)  The  Off-Silc  Radiological  Safety  Office  (BPA/BMSL)  is  respcmsible  to  the  Test  Controller 
and  Uie  NTS  Manager  for  providing  off-site  ladlc^ogical  safety  services  in  accordance  with  NTS- 
SOP  5402  and  the  Interagency  Agreement  <DB'  AI08“M*NVI0522).  Emcigcncy  pr^eparedeess 
msponsibilitics  as  outlined  in  DOE  OixNus  55C^;2  sad  5480.i  A.  tog  with  NTS-SOP  5501 ,  am 


complied  with.  All  essential  test-rekted  personnel  receive  basic  radiological  safeQr  training. 


(U)  Docummited  standard  operating  procedures  have  bear  established  for  radiological  testing 
activities  that  are  conducted  at  the  Hie  Radiation  Saf«^  Manual  for  the  NTS  outlines 
standard  operating  procedures  for  radioactive  mrUeiials  control,  sh^ment  of  radioactive  material, 
radiological  safety  in  specific  test  areas  and  waste  management  (DOE,  1988c). 

(U)  The  perimeter  of  the  NTS  is  not  fenc^,  but  is  po^ed  as  a  restricted  arra,  and  access  is 
prohibited  other  than  at  designated  entrances.  Road  access  to  the  NTS  is  restricted  by  guard 
stations  and  barricades.  A  guard  station  ^dsts  at  the  Mercury  entrance  and  at  the  northern 
entrance  from  Highway  25.  Mobile  patrols  are  mnployed  to  provide  security  over  the  large 
area.  All  personnel  on  the  NTS  are  required  to  be  bt^ed  (idmidfication  and  film  badges). 
Generally,  woricers  at  the  NTS  are  required  to  have  a  security  cleaxance  (DOE,  1977b). 

(U)  Temporary  roadblocks  are  e^blished  when  needed  to  control  access  to  designated  testing 
areas  in  connection  with  the  detonadon  of  undeigrmmd  nuclear  devices.  The  designated  forward 
areas  usually  include  all  areas  north  of  the  Control  Point,  and  these  areas  are  "swqit''  by  guard 
patrols  to  assure  that  all  personnel  have  withdrawn  to  a  safe  designated  location.  Helicopters 
and  light  aircraft  are  avaikble  to  the  security  force  and  are  normally  used  to  check  perimeter 
barricades  and  other  remote  locations  in  the  forward  test  areas  as  a  p^  of  this  sweeping  action. 

3  J.1.1.6  Waste  (U) 

(U)  All  waste  management  activities  at  NTS  are  regulated  by  applicable  federal,  state,  and  local 
laws  and  replatioos  as  well  as  DOE  reqiilrements.  Existing  waste  handling  facilities  at  NTS 
are  located  at  the  Radioactive  Wii^  Management  Site  (RWMS)  in  Area  5  of  the  NTS  and  the 
Bulk  Waste  Management  Facility  (BWMF)  in  Area  3  of  the  NTS  (Figure  3.2-4).  The  Area  5 
RWMS  is  used  for  low-level  wa^cs  (ULW)  disposal,  mixed  wastes  (MW)  disposal,  tiansuranic 
wastes  (TRIO  storage,  hazardous  waste  accumulation,  and  classified  waste  di^sal.  Bulk  LLW 
that  cannot  be  packaged,  such  as  contaminated  soil  and  metal  from  on-site  activities,  are 
di^rosed  of  at  t^  Area  3  BWMF. 

(U)  Transuranic  (TRU)  wastes  are  stored  in  a  TRU  borage  pad  at  the  Area  S  RWMS  in 
prepar^on  for  transfer  of  the  waste  to  the  Waste  Isolatimi  Pilot  Plant  (WIPP)  in  New  Mexico. 
The  cunent  volume  of  TRU  is  approximately  600  m’  (21 ,000  ft*)  (DOB,  1990d).  The  estimated 
remaining  capacity  of  the  TKU  borage  pad  is  approximately  1 ,000  m*  (35,000  ftO  (DOB/NVO, 
1990c). 

(U)  Low  level  wastes  (LLW)  which  quatify  as  Defease  Wastes  as  specified  in  DOB  Order 
S820.2A  (Radlc»ctive  Watte  Managciueat)  are  managed  in  accordance  with  NVO  325  (Nevada 
Test  Site  Waste  Acceptance  Criteria,  Ccitificatioa,  and  Transfer  Requinaneals)  as  revised  in 
October  1988.  The  fcaal  volume  of  LLW  disposed  of  at  the  Arw  5  RWMS  b^ecn  1961  and 
1988  was  400,000  m’  (14  miUioo  ft*)  (DOE/N\*0, 1990c).  The  RWMS  site  occupies  about  732 
acres,  of  which  37  hectares  (92  acres)  are  omemly  in  use  for  waste  disposal.  UetKeeaa  1974 
and  1988,  208,000  cubic  meters  of  contaminated  material  were  consolidated  at  ihe  3 
BWMF.  THft  fjaSmatfld  igmaining  capacity  for  solid  LLW  at  the  NTS  is  a^yroximately  500.000 


(17.7  million  fit^  with  an  estimated  annual  input  of  25,000  m’  (880,000  (DOE/NVO, 
1990c).  There  is  no  existing  capacity  for  liquid  LLW  (DOE/NVO,  1990c). 

(U)  To  provide  disposal  capacity  for  mixed  waste  (MW),  the  DOE  Nevada  Operations  Office 
has  obtained  interim  operating  status  for  a  Mixed  Waste  Management  Unit  (MWMU)  at  the  Area 
5  Kadioactive  Waste  Management  Site  (RWMS).  MW  are  managed  by  Reynolds  Electrical  and 
Engineering  Co.,  Inc.  (RJffiCo)  in  accordance  with  the  Resource  Conservation  and  Recovery 
A.ct  (RCRA)  Part  B,  Permit  Application  for  Generation  of  Hazardous  Waste  and  Mixed  Waste 
Disposal  (NV  389  009001)  (DOE  1990d).  DOE/NVO  has  applied  for  a  part  B  permit  from  the 
state  of  Nevada  for  disposal  of  ^ed  waste  (DOE,  1990d).  To  date,  approximately  5,7(X)  m^ 
(200,000  have  been  emplaced  (DOE,  1990a).  llie  MWMU  is  to  be  operable  for  five  years 
or  until  150,000  m’  (5.3  million  ft*)  of  MW  has  been  accumulated,  whichever  comes  first  (DOE, 
1990).  The  aimual  input  of  mixed  waste  to  the  MWMU  is  approximately  20,000  m*  (700,0(X) 
ft*).  The  draft  Safety  Analysis  Report  for  the  Area  5  RWMS  is  being  updated  and  an 
Environmenial  Assessment  is  in  prqjaration. 

(U)  Hazardous  wastes  generated  by  activities  at  the  NTS  are  managed  by  REECo  in  accordance 
with  RCRA  Part  B  (NV  389  009(X)1)  (DOE  1990d).  These  wastes  arc  collected  at  the  local 
testing  facility  up  to  a  specified  limit  of  210  liters  (55  gal)  per  waste  stream  and  then  transferred 
to  the  Area  5  Hazardous  Waste  Accumulation  Pad  for  ultimate  disposal  to  an  EPA-approved  off¬ 
site  treatment,  storage  and  disposal  facility  prior  to  the  90  day  storage  limit.  Approximately  100 
m*  (3,500  ft*)  of  hazardous  waste  are  generated  from  NTS  activities  each  year. 

(U)  Nonradioactive  nonhazardous  waste  solid  waste  is  disposed  of  in  the  sanitary  landfill  located 
at  in  Area  23  and  Area  9  of  the  NTS  which  is  permitted  by  the  state  of  Nevada.  The  Area  23 
and  Area  9  landfills  are  anticipated  to  be  operational  for  an  additional  10-12  years  and  15  years 
respectively  (DOE/NVO,  1990c).  Waste  water  effluents  are  discharged  to  ponds  and  lagoons 
as  authorized  by  a  series  of  state  of  Nevada  permits  (DOE,  1990d). 

3.2.1.2  Physical  Environment  (U) 

(U)  This  section  provides  information  on  topography,  geology,  and  seismic  activity  of  NTS  and 
SMTS. 

3.2.1..2.1  Topography  (U) 

(U)  The  topography  of  the  Nevada  Test  Site  is  typical  of  much  of  the  Basin  and  Range 
physiographic  province.  There  are  numerous  north-south  trending,  linear,  ruggfxJ  mountain 
ranges  sqjarated  by  broad,  flat-floored  and  gentle-sloped  valleys.  .Novations  range  from  910 
to  1,370  meters  (3,0004,500  ft)  in  the  valleys  to  the  south  and  east,  rising  to  1,700  to  2,100 
meters  (5,500 -6, 9()0  ft)  in  the  high  country  toward  the  northern  and  western  boundaries. 

(U)  The  SMTS  site  is  located  in  an  intorcbannel  area  of  an  inactive  alluvial  fan  in  the  western 
part  of  the  lowland  known  as  Mid  Valley.  Slopes  at  the  site  area  range  from  5%  in  the 
interchannel  area  to  25  %  along  stream  chaimels  thm  are  incised  to  dq)ths  of  20  to  25  mtters  (60 
to  80  ft).  The  site  elevation  is  about  1470  meters  (4840  ft)  above  MSL.  To  the  southeast,  the 
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land  slopes  grad\)^y  down  to  the  center  of  Mid  Valley  where  the  existing  water-supply  well  is 
located  about  150  meters  (500  ft)  in  elevation  below  Ae  site;  to  the  west  slopes  steq»en  as  the 
land  rises  abruptly  to  the  rugged  crest  of  Shoshone  Mountain  more  than  600  meters  (2,000  ft) 
in  elevation  ai  ove  the  site. 

3^.1.2,2  Geology  (U) 

(U)  The  geology  of  the  Great  Basin  is  characterized  by  altematmg  sequences  of  folded  and 
faulted  Paleozoic  sedimentary  rocks  overlain  by  thick  hyers  of  tuffaceous  volcanic  rocks  of 
Tertiary  age.  Bedrock  is  exposed  in  block  &ult^  mountains;  in  lowlands  and  valleys,  bedrock 
is  covered  by  thick  alluvial  dq)osits  of  Quaternary  age.  Shoshone  Mountain  is  &  typical  small 
fault-block  mountain;  Mid  Valley  is  a  typical  small  alluvium-filled  lowland. 

(U)  The  proposed  SMTS  site  (Figure  3.2-6)  is  underlain  by  older  alluvial  fan  dq)osits  of 
Quaternary  age;  these  dqx)sits  consist  of  unconsolidated  and  weakly  consolidated  mixtures  of 
cobbles  and  pebbles  of  welded  tuff  and  limei^one  in  a  matrix  of  silt  and  sand  (Orkild,  1986). 
Occasional  large  boulders  are  found  at  or  near  the  surface.  The  percolation  rate  at  the  site 
averages  37  minutes  per  inch.  At  various  depths  the  materials  are  cemented  by  calcium 
carbonate  into  hard  concrete-like  layers  (caliche).  These  older  alluvial  materials  are  estimated 
to  be  less  than  60  meters  (200  feet)  in  thickness  over  bedrock  at  the  proposed  site.  Toward  the 
center  of  Mid  Valley  to  the  east  in  the  areas  traversed  by  the  pressed  water  and  power  lines 
serving  the  water  supply  well,  thick  d^sits  of  younger  alluvial  dqx>sits  consisting  of 
unconsolidated  boulders,  cobbles,  pebbles,  and  sand  conceal  the  underlying  b^irock.  Within 
half  a  kilometer  to  the  west,  folded  and  faulted  beds  of  dolomite  and  limestone  of  Devonian  age 
are  exposed  on  the  flank  of  Shoshone  Mountain.  Hard  layers  of  welded  tuff  and  tuffaceous 
rocks  of  Tertiary  age  cre^  out  at  the  crests  of  the  mountain. 

(U)  Typical  of  the  geologic  structure  of  much  of  the  Gimt  Basin,  bedrock  is  cut  by  several 
steeply  dipping  normal  faults  along  the  western  boundary  of  Mid  Valley.  These  faulU^  are 
concealed  teneath  alluvial  deposits  at  the  proposed  test  facility;  their  locations  are  r^roximated 
by  extension  from  observed  faults  to  the  north  and  the  south.  Geologic  evidence  has  b^  cited 
indicating  that  32  other  faults  in  the  general  area  have  involved  Quaternary  deposits;  date  of 
latest  njovemeni  on  these  ftmlts  have  ranged  from  40,000  to  2  million  years  ago  (DOE,  1986). 
No  information  is  available  on  the  latest  date  of  movement  on  the  concealed  faults  that  underlie 
tbs  proposed  SMTS  site. 

(0)  Undcrg.ound  nuclear  explosions  at  the  NTS  have  caused  minor  displacements  along 
preexisting  faults  elsewhere  in  the  NTS.  Ike  prominent  Yucca  fault  in  Yucca  Flat  has  ground- 
sbock*indac«d  di^laceraent  by  nuclear  explosions  along  most  of  its  length  of  25  kiloni^rs  (15 
mi).  Hie  vertical  di^laccment  of  the  Yucca  fault  at  the  ground  surface  is  mostly  less  than  0.3 
meter  (1  foot),  but  at  a  few  places  it  is  diqrlacod  as  much  as  0.5  meter  (1.5  feet).  Preexisting 
faults  on  Pahute  Mesa  characteristically  exUbit  di^lacement  from  nuclear  explosions,  resulting 
in  vertical  nffsete  of  about  0.3  meter  (1  foot)  or  less  for  distances  along  the  fault  of  as  much  as 
5  kilometers  (3  mi).  No  evidence  of  any  such  ground-shock-iiiduced  displacements  has  been 
r^rted  in  the  Mid  Valley  area. 
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3^.1.23  Sdsmic  and  Volcanic  Activity  (U) 


Sgismig-Asdxlty  (U) 

(U)  The  area  of  the  proposed  SMTS  is  subject  to  ground  accelerations  resulting  from  naturally 
occurring  (tectoni'')  earthquakes  and  induced  eaTthqiMif«!i;  resulting  from  underground  nuclear 
ejqrlosions  carried  out  elsewhere  at  the  NTS. 

(U)  Mid  Valley  lies  in  an  area  of  relatively  low  historical  seismicity  and  is  assigned  to  seismic 
ri^  zone  2  (Moderate  damage)  of  the  Uniform  Building  Code  (UBC).  However,  due  to  the 
activity  induced  by  the  underground  testing,  all  structures  at  the  NTS  need  to  conform  to  the 
requirements  of  UBC  2Lone  4.  Available  data  suggest  that  earthquakes  with  magnitudes  <  4.S 
Richter  occur  with  a  fiequmicy  of  less  than  one  per  year  within  40  km  (24  mi)  of  the  proposed 
site.  The  nearest  recorded  larger  earthquake  occurred  in  1949,  had  a  magnitude  of  5.6,  and  was 
centered  130  km  (80  mi)  to  the  west.  Peak  ground  accelerations  from  tectonic  earthquakes  in 
southern  Nevada  have  not  excelled  0.5  g. 

(U)  Over  geologic  time,  earti^uakes  in  the  Southern  Great  Basin  have  occurred  in  relatively 
brief  episodes  of  intense  activity  in  areas  that  may  have  been  inactive  for  hundreds  or  thousands 
of  years.  Although  earthquakes  in  the  region  are  commonly  associated  with  Tertiary  faults  that 
bound  fault-block  mountains,  there  is  no  informatioE  suggesting  that  any  historic  earthquakes 
have  been  associated  with  the  faults  underlying  Mid  Valley.  In  any  case,  current  knowledge  of 
Quaternary  faulting  is  not  considered  sufficient  to  permit  reliable  conelations  of  earthquakes 
with  tectonic  processes  such  as  faulting  (DOE,  1986). 

(U)  An  unavoidable  consequence  of  underground  testing  of  nuclear  erqrlosives  is  the  generation 
of  ground  motion  and  shock  waves  which  at  distances  resemble  natural  earthquakes.  The 
characteristics  of  such  ground  motion  dqpends  on  the  yield  and  depth  of  the  e^losion  and  the 
geologic  and  hydrogeologic  environm^t  of  tb.e  test  location.  Erqterience  has  shown  that  yields 
above  100  kilotons  may  cause  minor  architectural  damage  in  nearby  communities.  SNL  has 
initiated  a  seismic  monitoring  program  to  monitor  tte  seismic  repose  of  tht  SMTS  to 
underground  nuclear  tests  as  well  as  to  natural  seismic  events.  Data  from  two  recent  largo 
underground  tests  show  maximum  ground  accelerations  of  0.(K)3g  and  0,  Ig  in  the  vicinity  of  the 
site  (SNL,  1991e  and  SNL,  1991f).  Data  from  these  and  from  future  evmits  will  be  used  to 
refine  seismic  design  criteria  for  the  SMTS. 

VolMDiC-Afitivity  CU) 

(U)  Wide^read  past  volcanic  activity  in  the  smitheni  Great  Basin  suggests  the  possibility  of 
^ture  volcanism  ui  the  region.  Fak  activity  in  the  area  of  the  SMTS  has  included  both 
explosive  ash-producing  volcanoes,  as  evkieoced  by  Uie  tuffaceous  rocks  underlying  the  site,  mid 
numerous  Quaternary  lava  flows  thiU  are  found  elsewhere  in  the  region,  the  most  recent 
explosive  volcanic  activity  in  the  area  occurred  mott  than  seven  millkm  years  ago  at  Black 
Mountain  located  45  kilometers  (28  mi)  northwe^  of  SMTS.  The  most  recent  lava  flows  in  the 
area  occurred  an  estimated  140  thousai^  years  ago  at  the  Lathrop  Wells  volcanic  center  3S  km 
(21  mi)  southwest  of  the  SMTS  (Turrin,  1991). 


3  J.U.4  Water  Resources  (U) 

(U)  The  hydrology  of  the  NTS  has  been  studied  intensively  since  the  mid-1950’s,  and  water 
qu^ty  in  and  around  the  site  has  been  monitored  since  underground  nuclear  testing  began.  The 
U.S.  Geological  Survey,  the  Environmental  Protection  and  the  Desert  Research  Institute 

of  the  University  of  Nevada  have  conducted  most  of  these  studies. 

(U)  Surface  Water:  Surface  water  in  the  southern  Great  Basin  occurs  princi^y  in  interior 
drainage  systems  characterized  by  a  dense  network  of  intermittent  streams  that  flow  into  closed 
topographic  basins  known  as  playas.  Typically  this  water  stands  on  the  playas  for  several  days 
to  a  few  weeks  before  it  is  lost,  mainly  by  evaporation.  There  are  13  playas  within  a  radius  of 
80  km  (SO  mi)  of  the  pressed  SMTS  site. 

(U)  There  are  no  perennial  sources  of  surface  water  in  the  Mid  Valley  area.  The  nearest 
perennial  body  of  surface  water  is  Lake  Mead  ISO  km  (90  mi)  to  the  east.  The  alluvial  fans  on 
which  the  pressed  SMTS  site  is  located  is  cut  by  many  shallow  boulder-dry  stream  beds  that 
contain  water  only  during  and  shortly  after  occasional  heavy  rains.  During  rare  flash  floods 
streams  may  be  diverted  by  sedimmit  and  cut  new  channels  into  easily  eroded  alluvial  deposits. 
There  is,  however,  no  evidence  of  such  flash  flooding  in  the  chaimels  bordering  the  proposed 
site.  Runoff  from  the  precipitation  at  tlie  proposed  site  drains  into  the  normally  dry  Barren 
Wasl)  which  is  part  of  an  interior  drainage  network  that  terminates  in  Frenchman  Flat,  a  playa 
in  a  closed  topogrEqrhic  basin  about  25  km  (16  mi)  to  the  east.  Surface  water  drainage  from  die 
prqxis^  site,  therefore,  does  not  flow  beyond  the  bmindary  of  the  NTS. 

(U)  Gr^--id^'^ter:  The  groundwater  hydrologic  systems  of  the  southern  Great  Basin  are 
characicrized  by  deqi  water  tables  and  closed  ground  water  basins  that  may  not  correspond  to 
topographic  basins.  Recharge  occurs  predominantly  by  slow  percolation  from  upland  areas 
t‘  .ough  the  unsaturated  zone  that  oveiiics  die  water  table.  Girmnd  water  in  tlui  region  occurs 
'  hiefly  in  fracture  zones  in  at  least  six  ii^jor  aquifers  at  various  levels  within  limestone, 
dolomite,  and  volcanic  rock  units.  The  aquifers  are  commonly  isolated  from  each  other  by 
aquitaids,  relatively  impermeable  lay(»rs  that  act  as  a  barrier  to  ground  water  movement.  In 
addition,  ground  water  flow  is  commonly  blocked  or  diverted  by  faults  and  in  places  where  the 
ground  water  reaches  the  surface  as  flowing  wrings.  In  the  deqier  aquifers,  the  water  is  under 
artesian  pressure. 

(U)  In  the  Mid  Valley  area,  ground  water  occurs  mily  in  deep  bedrock  aquifers;  the  alluvial 
deposits  may  contain  water  following  rains  tmt  do  not  form  pmeonial  aquifers.  Ground  water 
in  the  proposed  water-supply  well  occurs  in  tuff  aquifers  tl^  are  probably  isolated  from  the 
deeper  limestone  and  dolomite  aquifers,  ibe  static  water  level  in  this  well  is  at  a  depth  of  507 
mdters  (1663  feet)  below  the  surf^;  the  well  head  is  tt  an  elevation  of  1325  meters  (4346  feet). 
Priirclpal  recharge  areas  for  the  bedrock  aquifers  are  upland  areas  and  mesas  to  the  north. 

(U)  Water  use  in  Nevada  is  governed  by  the  office  of  the  State  Engineer  and  the  IMvisicm  of 
Water  Resources.  Chapter  534  of  the  Nevada  Water  Laws  outlines  and  delineates  the  allowable 
uses  of  ground  waters.  Total  annual  ground  water  withdrawals  from  any  given  hasin  may  nm 
exceed  the  perennial  yield.  Ground  water  in  the  Mid  Valley  area  is  believed  to  be  part  oS  the 


Ash  Meadows  subbasin  (Figure  3.2-7).  There  are  12  Nl^  wells  that  currently  withdraw  water 
from  the  Ash  Meadows  subbasin  for  constroction,  drilling,  fire  protection,  and  consumption  uses 
(DOE,  1988d).  Data  collected  firoir.  welh'.  located  in  Ar^  3,  5  and  6  of  the  NTS  indicated  that 
there  has  been  no  detectable  decline  in  the  static  water  level  and  therefore  no  exceedence  of 
perninial  yield  for  the  aquifer(!^)  at  ^hese  locations  pOE,  1988d)  (Note;  refer  to  Figure  3.2-4 
to  observe  the  locations  of  NTo  Areas  3, 5,  and  6  in  relation  to  the  SMTS).  Total  withdrawals 
from  well  C  and  C-1  locate  in  Area  6  of  the  NTS  were  26  million  gallons  (98  million  litters) 
per  year  each  pOE,  1988d). 

(U)  Water  Quality:  (Srcundwater  from  the  tuffaceous  aquifers  such  as  those  in  the  proposed 
water-supply  well  is  generally  of  excellent  dtmical  quality.  It  is  characterized  by  relatively 
high  concentrations  of  scdium  and  potassium  carbonates  and  low  acidity.  Groundwater  sampled 
from  a  borehole  approximately  30  km  (20  mi)  southwest  of  the  S^TTS  had  a  pH  of  7.7,  216 
milligrams  per  liter  of  dissolved  solids,  and  relatively  high  concentrations  of  silica  (45 
milligrams  per  liter),  sodium  (57  milligrams  per  liter),  and  bicarbonate  (143  milligrams  per 
liter).  In  general,  n'ater  in  the  tuffaceous  aquifers  meets  U.S.  Environmental  Protection  Agency 
secondary  standards  in  major  cations  and  anions  and  the  primary  standards  for  harmful 
constituents  (DOE,  1986).  There  are  no  known  incidents  of  groundwater  contamination  (e.g. 
fuel  ^iUs,  solvents)  in  the  vicinity  of  tl»  SMTS  location. 

(U)  The  deq)  aquifers,  slow  groundwater  movemmit,  and  exceedingly  slow  downward  movement 
of  water  in  the  overlying  unsaturated  zone  serve  as  barriers  to  transit  of  radioactivity  from 
underground  sources  (e.g.  underground  testing)  via  groundwater,  preventing  movement  of 
radioactivity  to  off-site  areas  for  thmisands  of  years.  The  estimated  average  velocity  of 
groundwater  flow  thixHigh  the  lower  carbonate  aquifer  in  central  Yucca  Flat  is  from  2  to  180 
meters  (6  to  600  ft)  per  year  (DOE,  1990a). 

(U)  Groundwater  is  the  only  local  source  of  drinking  water  in  the  NTS  area.  Drinking  and 
industrial  water-supply  weUs  for  the  NTS  produce  from  the  lower  and  uj^  carbonate  aquifera, 
the  volcanic  aquifer,  and  the  valley-rill  aquifer.  Thmigb  a  few  q)rings  emerge  from  perched 
groundwater  leases  at  the  NTS,  diroharge  rates  are  low,  and  ^ring  water  is  not  currently  used 
for  DOE  activities.  South  of  the  NTS,  private  and  public  supply  wells  are  complet&l  in  the 
valley-rill  aquifer. 

3,2.1^.5  M^eorology  and  Air  Quality  (U) 

(U)  The  southern  Great  Basin  area  has  a  desert  climate  characterized  by  cool  winters,  hot 
summers,  low  rainfall,  and  generally  predictalde  winds. 

(U)  Summer  tempeiatuies  generally  range  between  24*  and  35*  C  (75-95*  F);  extreme  summer 
tempenUures  rea^  43*  C  (1 10*  F)>  Average  winter  temperatures  range  from  2*  to  14*  C  (35*- 
57*  F);  extreme  low  temperatures  rcadi  -14*  C  (7*  F).  Temperature  inversion  layers  are  low 
during  night  and  mornings  and  rhte  during  rite  day  by  surritce  beatiing.  Average  annual 
precipitation  in  the  area  is  about  4  inchts  oomiring  principally  in  winter  and  during  occasimial 
summer  thuuderstomis. 
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Loorlon  of  tho  SMTS  with  rniiaet  lo  Iho  ratovant  hydrogroiiMe  ■ro8>  of  death  VaRay  orouod-watar  aystam  and 
Ilia  hydrogeologle  atiafy  area.  Modinad  from  Scott  at.  at  |1971|. 

Rgure  3,2-7  (U) 


(U)  Wind  diiection  and  wind  iq)eed  is  an  important  aqtect  of  the  environment  at  the  NTS.  These 
are  the  major  factors  in  planning  and  conducting  nuclear  tests,  where  atmo^heric  trani^it  is 
the  primary  potential  route  of  contamination  tranqxxrt  to  on-site  workers  and  off-site  populations. 
The  movements  of  large-scale  pressure  systems  control  the  seasonal  changes  in  the  wind 
direction  frequencies.  The  general  downward  slope  in  the  terrain  from  north  to  south  results  in 
an  intermediate  scenario  that  is  reflected  in  the  characteristic  diurnal  wind  reversal  from 
southerly  winds  during  the  day  to  northerly  winds  at  night.  This  north/south  reversal  is 
strongest  in  the  summer  and,  on  occasion,  b^omes  intrase  enough  to  override  the  wind  regime 
associated  with  large-scale  pressure  systems.  This  scenario  is  very  sensitive  to  the  orientation 
of  the  mountain  slq)es  and  valleys. 

(U)  Air  movement  in  the  area  of  the  proposed  SMTS  is  typical  of  NTS  valleys.  Predominate 
winds  in  the  winter  are  northwesterly,  in  the  summer  southwesterly,  and  in  the  spring  and  fall 
westerly.  Daily  variations  typically  are  southwesteriy  in  early  aft^oon  and  northerly  after 
sundown  to  midday.  The  cool  evening  flow  is  down  slope  to  Fr^chman  Flat  (DOE,  1990a). 
Monthly  average  winds,  as  measured  at  MBDA 14  (Mid  Valley  Station)  range  from  34  m/s  (6-8 
mph)  (with  a  lower  average  occmring  in  the  winter  months  and  higher  in  the  summer  months. 
Maximum  wind  velocity  recorded  (1983-1988)  is  less  than  25  m/s  (50  knots  or  57.5  mph). 

(U)  The  vertical  thermal  structure  of  the  atmo^here  at  NTS  is  typical  of  the  southern  Great 
Basin.  The  vertical  thermal  ^nicture  of  the  portion  of  the  atmo^heie  next  to  the  ground  is 
important  in  enhancing  or  restricting  the  vertical  diffusion  of  airborne  materials.  The  mixing 
d^th  is  that  portion  of  the  atmosphere  where  airborne  materials  can  diffuse  freely.  An 
inversion  layer  marics  the  upper  boundary  of  the  mixing  depth,  above  which  airborne  materials 
do  not  diffuse  freely.  In  most  regions,  the  height  of  the  inversion  layer  has  large  variations  both 
seasonally  and  diumally.  In  the  NTS  region,  the  mean  height  of  the  inversion  layer  above  the 
ground  surface  during  morning  hours  ranges  from  about  300  to  ^  meters  (1,000  to  2,000  ft) 
for  aU  seasons  of  the  year;  during  afternoon  hours,  it  ranges  from  about  2,000  to  3,600  meters 
(6,500  to  11,800  ft)  except  in  winter  when  it  is  in  the  1,000  to  1,400  meter  (3,300  to  4,600  ft) 
range  (Holzworth,  1972). 

(U)  The  air  quality  at  SMTS  is  in  attainment  for  pollutants  regulated  by  the  state  of  Nevada  and 
Federal  air  quality  standards.  SMTS  is  located  within  the  Nevada  Intrastate  Air  (Quality  Control 
Region  147  (AQCR-147),  The  nearest  nonattainment  area  for  CO  (Carbon  Monoxide)  and  TSP 
(Total  Suqrended  Particulates)  is  the  Las  Vegas  Valley  in  AQCR-013  approximatdy  120  km  (75 
mi)  southeast  of  SMTS  (40  CFR  81.329). 

(U)  Currently,  there  are  no  activities  in  SMTS  that  would  disturb  the  air  quality  other  than 
occasional  vehicle  traffic  on  the  Mine  Mountain  and  Saddle  Mountain  Mid- Valley  roads.  This 
traffic,  primarily  security  patrol  and  Shoslume  Mountain  microwave  station  maintenance 
vehicles,  causes  a  temporary  increase  in  stispended  dust  paiticles  arising  from  the  dixt/grr.vel 
road. 

(U)  There  are  no  criteria  pollutant  or  pievention  of  significant  deterioration  (PSD)  monitoring 
requirements  for  NTS  opentimis.  Clean  Air  Act  compliance  requirements  were  limited  to 
asbestos  and  radimtuclide  monitoring  and  reporting  under  National  Emissioos  Standards  for 


Hazardous  Air  Pollutants  (NESHAP).  Air  pollution  sources  common  at  the  NTS  include 
aggregate  production,  stemming  activities,  surface  distuibances,  fugitive  dust  from  ui^ved 
roads,  fuel  burning  equipm^,  q)en  burning,  and  fuel  storage  feuulities  ^X)£,  1990d). 


(U)  The  national  and  Nevada  Ambicmt  Air  Quality  Standards  are  shown  in  Table  3.2-1.  The 
Desert  Research  Institute  (DRI)  collected  ambient  air  quality  data  70  km  (44  mi)  northeast  of 
Las  Vegas  as  put  of  the  permitting  process  for  a  power  plant  e}q>an5ion  (DRI,  1979).  Due  to 
the  limited  amount  of  development  in  the  regum  a^  the  lack  of  industrial  sources,  these  values 
can  be  considered  to  be  r^iesentative  of  the  ambient  air  quality  conditions  at  the  SMTS. 
Concentrations  of  SOj  were  c^served  to  be  below  23  ug/m^  monthly  average  NO,  concentrations 
never  exceeded  17  ug/m';  and  ozone  showed  an  expected  seasonal  trend,  with  one  hour 
concentrations  as  high  as  173  ug/nf  in  the  late  ^ring  and  eariy  summer  and  60  ug/m^  in  the 
winter.  Daily  TSP  concentrations  were  observed  to  vary  between  8  and  123  ug/nf  with  an 
flnniifll  geometric  mean  of  30  ug/m'  (DOE/NVO,  1990c). 

(U)  Previous  nuclear  testing  qmratious  have  been  conducted  in  accordance  with  the  NESHAP 
radionuclide  emissions  of  10  miUirem/year  effective  dose  equivalent  at  off-site  locations. 
Calculated  maximum  oif-site  dosage  using  the  EPA  model  AIRDOS/RADRISK  is  approximately 
0.00015  mrem/year  for  all  radionuclides,  which  represents  only  0.002%  of  ^  NESHAP 
standard  (DOE,  1990a), 

3  J.U  Biological  Resources  (U) 

(U)  This  section  includes  a  discussion  of  the  flora  and  feuna  found  at  the  NTS  with  a  brief 
discussion  of  biological  resources  at  the  SMTS. 

3.2.1  J.l  Terrestrial  (U) 

(U)  The  NTS  encompasses  thr^  floristic  zones:  (1)  the  Mojave  Desert,  which  is  a  warm  dry 
desert  occurring  below  an  elevation  of  1,200  meters  (4,000  ft);  (2)  the  Great  Basin  Desert, 
which  is  a  relatively  cooler  and  w«ter  desert  id  elevations  above  1500  mriers  (5,000  ft);  and  (3) 
the  transition  zone,  often  called  the  Transition  Desert,  which  extends  in  a  broad  cast-west 
corridor  between  the  Mojave  and  Great  Basin  deserts  at  elevations  of  b^ocn  the  Mojave  and 
Great  Basin  deserts  at  devaiions  of  bctweim  1,200 and  1,500  meters  (4,000  airf  5,000  ft)  (DOE, 
1986).  There  arc  areas  of  desert  woodland  ^inytm-juniper)  at  higher  elevations.  Even  there 
typk^  Great  E^ln  shrubs,  principally  sagebrushes,  are  a  con^irasmis  component  of  the 
vegetation.  Although  shrubs,  or  slurubs  and  small  trees,  are  the  dominant  forms,  heibarxous 
plants  are  well  represented  in  the  flora  and  play  an  important  role  in  $u|^K>rting  animal  life 
(DOE,  1990a). 

(U)  The  flora  of  the  SMTS  locatioa  is  typical  of  that  of  the  Mid  Valley  «ea.  It  is  described  as 
Transitional  Desert  Associatioo  consisting  predominantly  of  widely  graced  clomps  of  low  brush, 
intenq>ersed  with  sparse  growths  of  grasses  and  other  low  plants  and  scattered  Joshua  l^ees 
(I^NL,  1990b).  Vegetative  coverage  of  the  soil  surface  is  aj^ioximately  20%.  Blackbn^ 
(Coleogvne  i^osissimal  is  the  predominant  plant  sjxeks.  Other  plant  species  identified  during 
a  pre-activity  survey  that  was  performed  at  the  SMTS  location  include: 


TABLE  3^1  (U): 

AMBIENT  AIR  QUALITY  STANDARDS 
(MICROGRAMS  PER  CUBIC  METER)  (U) 


National  Ambient  Air 

Pollutant  and  Quality  Standards  Nevada  Ambient  Air 

Averaging  Time  _ Primary  _ Secondary  (Quality  Standards 


Suliiir  IMoxide 

3-Houi*  — 

24-Hour‘  365 

Annual  Arithmedc  Mean  80 


Particulate  Matter: 

As  TSP 

24-Hour* 

260 

Annual  Geometric  Mean 

75 

As  PM,o‘ 

24-Hour 

150 

Annual  Arithmetic  Mean 

50 

Nitrogen  Dioxide” 

Annual  Arithmetic  Mean 

100 

Ozone 

l-Hour 

235 

Carbon  Monoxide 

l-Hous* 

40,000 

8-Houf 

10,000 

Lead 

Quaiteriy  Arithmetic  Mean  1.5 


1,300 

1,300 

365 

80 

150 

150 

60 

75 

15C 

e 

50 

4 

100 

100 

235 

235 

40,000 

40,000 

10,000 

6,570 

1.5 

1.5 

*  (U)  Sborl-tenn  national  ^andards  (24  hours  or  less)  ucA  to  be  exceeded  mine  than  cmce  per 
year,  at  any  location. 

^  (U)  TSP  is  in  the  proc^  of  being  superseded  by  PM^  (pmticulates  matter  with  aerodynamic 
diameter  less  than  10  micnms)  as  the  ambient  standard  indicator  for  particulate  matter. 

*  (U)  Although  there  are  no  Nevada  or  National  ^rt-tenn  NOj  standards,  California  has 
adopted  a  one-lKHir  standard  of  470  Mg/m\ 

*  (U)  Nevada  has  ran  yet  adt^Ked  PM,o  jtfandards,  but  the  standards  are  expected  to  be  at  least 
as  stringent  as  tias  Faderal  Standards. 

*  (U)  At  elevations  above  1,524  m  (5,000  ft)  MSL.  At  lower  elevations  the  Nevada  eight-hour 
CO  standard  is  10,000 


Yucca  brevifolia  (Joshua  Tree) 

Cfarysotbamows  teretiMus 
Cp^ama-rngxigana 
Yucca  schidieera 

S^hsdia.Ilgyafensi5  (Monnon  Tea) 

CwYCliacfta.viyiBaia 

Aunual  grasses  paiticularly  Bromus  mbens. 

Sauna  (U) 

(U)  The  southeni  Great  Basic  is  occupied  by  a  variety  of  birds,  reptiles,  and  mammals 
iq)resenting  faunal  elements  from  both  the  Mojave  and  Great  Basin  Deserts.  Most  animals  are 
small,  secr^ve  (often  nocturnal  in  habitat),  and  hence  not  often  seen.  Wildlife  habitats  on  the 
NTS  have  been  modified  to  a  considerable  de|n!te  by  nuclear  testing  activities  and  by  a  few 
extensive  brush  rires.  Because  there  is  no  i^iting  and  only  a  limited  amount  of  pest  control, 
faunal  pqpulations  are  regulated  only  by  the  Fiatural  controls  imposed  by  the  mivironment  and 
normal  predator/prey  relationships.  Ro^.ts  account  for  almost  half  of  the  known  species,  and 
are,  in  terms  of  distribution  and  rebjive  abundance,  the  most  important  group  of  mammals  on 
the  NTS.  Activity  patterns,  food  habits,  pc^lation  dynamics,  life  qpans,  and  home  ranges  are 
well  docummiied  for  the  small  mammals  of  the  area  (Jorgensen  and  Hayward,  1965). 

(U)  Sixty-six  ^recies  of  birds  are  recorded  as  either  seasonal  or  permanent  residents  in  the  area. 
Many  other  sp©:ies  visit  the  area  briefly  during  spring  and  fall  migration.  There  are  27 
permanent  breeding  residents,  most  of  which  inhabit  sagebrush-pinyon-juniper  vegetation,  and 
a  number  of  more  widely  distributed  spring  and  summer  residents.  Tim  southern  Great  Basin 
is  a  winter  feeding  ground  for  large  flocks  of  migrating  passerine  birds  (sparrows  and  finches). 
Several  species  remain  as  winter  residents  because  (Usturbed  areas  have  an  abundance  of 
tumbleweed  seed,  which  is  an  important  winter  food  source.  Migratory  waterfowl  and  shore 
birds  frequent  the  temporary  iak^  formed  by  precipUatioo  runoff  in  Yucca  and  Frenchman 
pbyas  (Appendix  E). 

(U)  Reptiles  observed  in  the  region  include  eight  species  of  lizards,  one  tortoise  ^recie 
(Gophems  agasstziil.  and  four  ^)^tes  of  snakes.  The  side  blotched  lizard  CUia  siansbur^al 
and  western  whipiails  fCnemidophoius  tigrisl  were  the  most  frequently  observed  and  ubiquitmis 
lizard  species.  The  Mojave  desert  tortoise  fOophenis  Mgassizill  has  b^  infrequently  (^served 
south  of  Shoshone  Mountain  and  tire  Mid  Valley.  Coachwhi|:»$  (Masticophis  flagellum):  iqxxkled 
rattlesnakes  (CigMhS  UlilsM);  gopher  snakes  (RteopMa  llittUfi2l«gja);  wd  wcsteni  shovel- 
nosed  snakes  fChinactis  occipitalis)  have  be<m  infrequently  observed  (DOB,  !9S6). 

(U)  Coleogyne  is  described  as  nearly  inrre  strands  of  blackbrush  that  occrqpy  lai]^  areas  in  Mid- 
Valley  and  the  lower  slopes  of  mountains  and  mesas  in  the  north-cential  part  of  the  NTS,  at 
elevations  of  1 ,220  to  1 ,520  meters  (4,000  to  5,000  ft).  Resident  fauna  at  the  proposed  SMTS 
site  are  those  typical  of  the  bladdmirii  plant  communities  in  Mid-Valley.  Bvidc^  of  small 
lizards  and  rod^s  living  in  the  area  have  been  found.  Irimsient  animals  indade  ndrbits,  mule 
deer  and  opyotes.  TIk  birds  found  here  are  typical  of  blaclduush  tupeas. 
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3J,.13J,  Aquatic  Ecology  (U) 

(U)  There  sre  no  known  aquatic  resources  within  the  SMTS  area. 

33.13.3  Threatened  and  Endangered  Species  (U) 

(U)  Flora:  No  plant  g)ecies  located  on  the  NTS  is  cunratly  on  the  federal  threatened  and 
radangeied  ^)ecies  list. 

(U)  Guidelines  and  operating  procedures  have  been  develcq)ed  at  the  NTS  to  protect  and  preserve 
threatened  and  endangered  plant  species  in  compliance  with  the  Endangered  Species  Act  of  1973. 
These  procedures  have  been  established  in  the  standard  operating  procedure  for  the  NTS  (NTS 
SOP  3407  -  "Preservation  of  Antiquities,  Historical  Sites,  and  Threatened  and  Endangered  Plant 
Species"), 

(U)  A  threatened  and  endangered  species  survey  was  conducted  at  the  proposed  SMTS  within 
the  NTS  and  no  threatened  or  endangered  or  candidate  spocios  were  found  (^^)endix  F). 

(U)  Fauna:  The  desert  tortoise,  Gopheru^  agassi2ii.  was  officially  listed  as  a  threatened  ^}ecie5 
in  April  1990  by  the  U.S,  Dqpartment  of  Interior.  Tortoise  habitats  on  the  NTS  are  found  in 
the  southern  third  of  the  NTS,  south  of  areas  of  nuclear  test  activities  in  Yucca  Flat,  Rainier 
Mesa,  and  Pahute  Mesa. 

(U)  Based  on  a  survey  conducted  by  EG&G,  no  threatened  or  endangered  species,  or  their 
habitat,  are  known  to  occur  at  the  SMTS  site  (l^&G,  1988).  The  SMTS  is  north  of  the  known 
range  of  the  threatened  desert  tortoise.  The  water  supply  well  (Figure  3.2-S)  lies  near  the 
northern  limit  of  the  estimated  range  of  the  desert  tortoise  at  NTS  although  available  survey  data 
are  not  considered  conclusive  regatxting  the  existence  of  tortoise  in  Mid  Valley  (EG&G,  1991). 

3.2.1.4  Background  Radlatioa  (U) 

(U)  This  section  provides  information  on  envireniueotal  radiation,  radiation  sources,  radiation, 
and  environmental  radiation  monitonng  progiam. 

3.2.1.4.1  Enviionriiental  Radiation  Scnutxs  and  Expand 

(U)  Envhonmental  radiation  consists  of  natural  background  radiation  from  (»smic,  terrestrial, 
and  internal  body  sources.  Additioital  sources  of  background  radiaiicm  are  medical  and  dental 
diagnosis,  nuclear  weapons  test  fallout,  (xursumer  and  industrial  products ,  air  travel ,  brick  and 
stone  buildings,  and  r^oactive  releases  associated  with  NTS  openUions. 

(U)  Environmental  backgreund  nuUation  levels  from  all  louices  in  tire  general  area  surrounding 
the  NTS  vary  considerably  depending  mainly  tm  elevation  and  natural  radioactivity  content  of 
the  soil.  At  the  NTS  radiok^cal  effluents  may  originate  fitnn:  (1)  turmels,  (2)  underground 
test  event  sites  (at  or  near  »»£ace  ground  zeros),  and  (3)  futilities  where  radioactive  isotopes 
are  either  used,  processed,  stmed,  or  discharged.  All  these  types  of  shes  have  the  potential 


or  are  known  to  discharge  radioactive  effluents  into  die  environment  (DOB,  1990a).  Some 
ladioactivitj’  remains  on  the  surface  of  NTS  from  pre*1962  stmo^heric  testing  of  weqwns, 
Quclvar  cratering  eiqplosions,  nucl^  prcpilsion  systems  tests,  and  radioactive  wastes  gyrated 
by  other  NTS  activities. 

(U)  The  extensive  off-site  environmentai  surveillance  system  (grated  around  the  NTS  by  the 
EPA  measured  no  radiological  exposures  tiiat  could  be  attributed  to  NTS  operations.  Calculation 
of  potential  do^  to  off-site  residents,  based  on  the  on-site  source  emission  measurements  and 
use  of  ^A’s  AIRDOS-PC  model,  rssul-ed  in  a  maximum  calculated  dose  of  1.5  x  Kf*  mrem 
(0.(XX)15  imrem)  to  a  resident  of  Pahrump,  Nevada,  80  kUoraetsrs  (50  mi)  south  of  the  NTS 
Control  Riint.  Monitoring  network  data  indicated  a  1989  dose  of  6?  mrem  from  background 
radiation  at  Pahnimp.  The  calculate  populaticm  dose  to  the  8400  residents  living  within  80 
kilom^fs  of  the  Control  Point  was  1.1  x  ICf*  person-iem  (O.OCll  person-rem,  or  1.1  x  10^ 
person  sieveit)  (DOB,  1990a).  !t  is  anticipated  that  the  population  dose  to  residents  within  an 
80  km  (50  mi)  radius  of  the  would  be  somewhat  less.  The  number  of  persons  residing 
within  80  km  of  the  SMTS,  located  approximately  ii  km  (7  mi)  from  the  Control  Point,  has 
been  estimated  to  be  5,400  (EPA,  1991b). 

3<  2 .1*4.2  £nyU'muueiit&!  Hadiation  MunUnHug  Frogmn  (D) 

(U)  Hie  U.S.  Department  of  Energy  (DOE)  is  responsible  foi-  pmvidhig  radiological  safety 
services  on  Uie  Nevada  Test  Site  (KT^)  and  ssainiidnisg  m  ^iVifoamesUal  surveillance  program 
designed  to  control,  minlmixe,  and  fkssim^  ex|>osctt^  to  the  NTS  working  pquilation.  The 
results  are  rqxmed  awmaily  in  eaviroameatsl  (IX)B,  i990a). 

(U)  Hie  on-site  radiological  monitoring  progr^  is  conducted  by  several  organizations.  REECo, 
the  operating  contractor  at  the  NTS  k  for  environmental  surveillance  and  effluent 

monitoring.  Several  other  0r|sakatioi?s*  ss  the  lawrcrscc  Livennore  National  Laboratory 
(LLNL)  Los  Alamos  National  (LANL),  Desert  Research  institute  (DRI),  ERA,  wid 

participants  in  the  Basic  Eoviroiims^iil  Comidiance  and  Monitoring  Program  also  make 
radiological  mcasurefflcmt^, 

(U)  His  EPA  coiuiucts  ifce  off-site  radiological  monitoring  program  around  the  NTS.  Hie 
Agency’s  EMSL-X>V  is  rc^nsibks  for  conducting  the  program.  The  rouUnc  surveillance 
program  includes  pathways  c&oaUoiittg  that  consists  of  air,  water,  wid  milk  surveillance  networks 
surrounding  the  %  Umited  animai  and  vegetable  sampling  prog^.  In  addition, 

exicmai  and  internal  exs?o^os  of  off-siic  popuUtimis  are  assessed  using  state-of-lhc-art 
dosirtusty  equipn*«Bt. 


Air  Moflitormp:  I^ks  oss-«te  enviro^nneat^l  surveillance  program  maintains  satnplers 
designed  to  detect  aiitiaiiie  radioactive  particles,  radioactive  gases  (including  halogens  and  noble 
gases),  and  radioactive  hydrogen  (*H)  as  water  vapor  in  the  form  ’HTHO  or  HHO.  Air  sampling 
units  were  loc^ated  at  52  stations  ca  the  NI3  to  measure  radionuclides  in  the  form  of  particulates 
and  balogena.  All  placements  were  chosen  primarily  to  provide  monitoring  of  radioactivity  at 
sites  with  high  woiicer  popuktioa  density.  The  results  of  the  on-site  monitoring  studies  are 
provided  in  7 able  3.2-2  below.  Itadionuclide  conceatr^on  guidelines  are  provided  in  Table 
3.2-3  below  for  comparative  purposes.  Ambient  gamma  monitoring  has  been  conducted  at  ISO 
stations  within  the  NTS  through  the  use  of  thermoluminescent  dosimeters  (ILDs). 

(U)  The  Air  Sampling  Network  (ASN)  is  designed  to  monitor  the  off-site  areas  within  350 
kilomcten  of  the  NTS,  with  some  concentration  of  stations  in  tte  prevailing  downwind  diiecticn. 
This  continuously-operating  network  is  suppl^mited  by  a  standby  network  which  covers  the 
contiguous  states  west  of  the  Mississippi  River.  During  1989  the  ASN  consi^  of  31 
continuously-operating  sampling  stations  and  78  standby  stations. 

(U)  A  second  of  the  BPA  off-site  air  network  was  the  Noble  Gas  and  Tritium  Surveillance 
Netwo  k  (NGTSN).  lT.e;  sources  of  these  radionuclides  include  noble  gases  and  tritium  emitted 
from  nuclear  reactors,  rqriemsing  facilities  (non-NTS  facilities),  and  worldwide  nuclear  te^g. 
Network  samplers  were  typically  located  in  populated  areas  surrounding  the  NTS  with  emphasis 
on  night-time  “drainage"  winds  leading  from  the  test  areas.  Other  samplers  were  located  in 
communities  at  some  distance  from  the  NTS.  In  1989  this  network  consisted  of  20  sampling 
stations  located  in  the  states  of  Nevada,  Utah,  and  California. 

(U)  Water  Monitoring:  Oa-slle  water  samples  were  collcct^l  at  various  frwiuencies  from 
selected  potable  water  consumpticm  points,  suj^ly  wells,  natural  springs,  open  reservoirs,  final 
effluent  ponds,  and  contaminated  ponds.  The  fn^uency  of  collection  was  determined  on  the 
basis  of  a  preliminary  radiological  pathways  analysis.  All  samples  were  analyzed  for  gtoss  beta, 
tritium,  and  gamma  emitting  isotqpes.  Piuumium  analyses  were  perfoitued  on  a  quarterly  basis. 

(U)  As  part  of  EPA's  Long  Term  Hydrologic^  Monitoring  Program,  surface  water  and 
groundwater  sampling  and  analysis  have  been  performed  fmr  many  years  on  water  sources  on 
and  around  the  NTS.  At  the  sample  collection  sites,  the  pH,  conductivity  ,  and  water 
temperature  were  measured  when  the  water  sample  was  collected.  Also,  after  the  first  time 
samples  were  collected  from  a  well,  •^r,  *Sr,  ^*1^,  **Pu,  ®^**T*u,  and  uranium  isotqpcs  were 
detennined  by  radlochemistry  as  time  pennitted. 

(U)  The  samples  were  collected  monthly,  when  possible,  and  analyzed  by  gamma  spwuomctry 
as  well  as  for  Tf.  For  a  few  NTS  amd  for  all  the  water  sources  around  the  NTS,  a  sample 
was  collected  twice  per  year  at  about  a  six  month  inierval.  One  of  the  semi-annual  samples  was 
analyzed  for  by  the  conventional  method,  the  other  by  enrichment.  The  results  or  the  on-site 
monitoring  studies  are  provided  in  Table  3.2-2  above.  Radiomtclide  coocentiaticm  guidelines 
are  provided  in  Twle  3.2-3  above  for  comparative  purposes. 
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TABLE  3.2-2  (U); 

NTS  ON-SITE  MONITORING  RESULTS  (U) 


Eadlsnuclides  in  Air  (Network  Amiual  Avei^e)  (U) 


Radionuclide  (U) 

uCi/mlOD 

2M  +  2*p^ 

<  1  X  10-'^ 

“Pu 

<  1  X  lO  ’’ 

“Kr 

23  X  10-“  ±  5.2  X  10-'^ 

'”Xe 

» 

8.5  X  lO-'^  ±  1.5  X  10-“ 

"K 

4.3  X  lO-'- 

*Sr 

2.2  X  10-“ 

(U)  Fof  tilt  mtjorrty  of  uo^lti  collected  during  I9S9,  ”*Xe  reculti  were  below  tiw  detcctkc  limiL 


Radionuclides  in  Water  (Network  Annual  Average)  (U) 

Open  Resevoir  (U)  Supply  Well  (U)  Drinking  Water  (U) 


RadionucUde  (IT) 

fuCi/ml) 

fuCi/mL) 

(uCi/mL) 

B9+240p^j 

3.0  X  10-" 

2.3  X  la” 

9.8  X  la” 

“‘Pu 

-2.4  X  la’® 

-2.9  X  10-'^ 

-3.0  X  la’’ 

1.1  X  10-’ 

1.1  X  la' 

4.5  X  10-* 

«K 

6.9  X  10^ 

6.9  X  10-* 

5.8  X  10^ 

“‘Ra 

3.0  X  10-*“ 

(U)  Mjuimum  vthic 


TABLE  3^3  (U): 

RADIONUCUDE  CONCENTRATION  GUIDES 
FOR  Am  AND  WATER  (U) 


uCi/ml 


Radionuclide 

DCG(air)<’‘> 

DCG  (water) 

MCL  (waterV'’ 

2x  10-’ 

1  X  la’ 

2  X  10*’ 

2x  10-’ 

2x  10-’ 

9  X  lO-'® 

7x  10^ 

- 

“Kr  (ns) 

1  X  10^ 

3x  10^ 

- 

- 

®Sr 

8x  101 

9  X  lO-'” 

1  x  10^ 

8x  lO-* 

'^^Xe  (ns) 

1  x  10^ 

5x10-" 

- 

- 

3  x  10-“’ 

1  x  10-” 

1  X  10-’ 

5x  10^ 

"“Pu 

3  X  10-” 

3  x  10-'‘ 

4x  lO-* 

- 

2»+2aopy 

2  X  10-" 

2  X  10-'^ 

3  X  l(y 

- 

(ns)  =  nonstochastic  value  (U) 


(«)  (U)  DAC  •  11*  Dtriveo  Air  Cooccatrttiao  wed  for  limiljaj  «di»tk»  exjioeuree  tfafau(b  ialutlatioo  of  ndioouelKki  by  wnten.  The  vrHiei  m 

bucd  oa  either  t  Mocbutie  (committed  effcetive  dote  eqvivakct)  dole  5  ran  or  »  aoaitnchutie  (organ)  doie  of  50  ran,  whichever  ii  more 
limitiag.  In  the  table,  the  value  ahowo  is  a  aloebattw  limit  taleaa  foUowrd  by  (w). 

(b)  (Xi)  DCO  -  Derived  Cooceotratitn  Ouidea  are  refertsu  vaiuet  for  conducting  neiiolctiict]  eovirODnuntal  protectioo  profiami  at  opetaJioaal  DOE 
facilitiet  and  litei.  The  DCO  valuct  for  mlemal  ei^oeurr  abown  are  baaed  co  a  committed  effective  doac  equivalent  of  100  aum  for  the 
radionuclide  taken  iulo  the  body  by  tngertioo  or  uhaiatiao  duttag  one  year. 

(c)  (U)  MCI.  -  The  Maximum  Contammant  Level  it  the  pcnnieaibie  level  of  a  codaminaot  in  water  which  it  drUverad  to  the  free-flowiag 

outlet  of  the  uhimatB  uaer  of  a  public  water  lyitcm.  MCL  valueii  are  repotted  in  the  BPA  National  Primaiy  DriidtiEg  Water  Standatda  (40  CFR 
141).  The  vahice  lilted  in  the  tible  an  tmrd  on  4  mrtan  rr.ttmiriii/i  effective  doer  rquivaknl  for  the  radirauailide  taken  into  the  body  by  iageatiao 
of  weter  durst  one  year. 


I 

I 
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(U)  Milk  SurveiUance  Network:  In  1989  the  Milk  Surveillance  Netwoik  (MSN)  consisted  of  27 
locations  within  the  300  kilometers  of  the  NTS  from  which  samples  were  scheduled  for 
collection  eveiy  month.  In  addition,  all  major  milksheds  west  of  the  Mississippi  River, 
r^resented  by  106  locations  in  1989,  were  sampled  on  an  annual  basis  as  part  of  the  Standby 
Milk  Surveillance  Network  (SMSN).  All  samples  were  analyzed  by  resolution  gamma 
spectroscopy  to  detect  gamma-emitting  radionuclides.  One  sample  per  quarter  for  each  location 
in  the  SMSN  were  subjected  to  radiochemic^  analytical  evaluations.  Ihese  samples  were 
analyzed  for  TI  by  liquid  scintillation  counting,  and  for  '^r  and  ”Sr  by  anion  exchange  md;hod. 

(U)  Although  all  samples  collected  for  the  MSN  and  SMSN  were  analyzed  for  gamma-emitting 
radionuclides,  only  naturally  occurring  potassium-40  CK)'  was  det«:t6d  for  either  network  in 
any  sample.  Tritium  was  measured  above  the  minimum  detectable  concentration  in  two  samples 
from  locations  on  the  MSN  -  Inyoken,  Ca  and  Currant,  Nev. 

(U)  Biomonitoring:  Samples  of  muscle,  lung,  liver,  kidney,  blood,  and  bone  were  collected 
from  cattle  purchased  from  private  herds  that  graze  adjacent  to  the  NTS.  Soft  tissues  were 
analyzed  for  gamma-emitting  radionuciides.  Bone  and  liver  were  analyzed  for  strontium  and 
plutonium,  and  blood  was  analyzed  for  Tl.  Each  November  and  December,  bone  and  kidney 
samples  from  desert  bighorn  sheep  killed  and  donated  by  licensed  hunters  in  Southern  Nevada 
have  been  analyzed  for  strontium,  plutonium,  and  tritium.  These  kinds  of  samples  have  been 
collected  rnd  ^^lalyzed  for  up  to  32  years  to  determine  long-term  trends  (j^pendk  G). 

(U)  External  Gamma  Exposure  Monitoring:  The  EPA’s  off  site  TLD  network  was  designed 
primarily  to  measure  tottd  ambient  gamma  exposures  at  fixed  locations,  A  secondary  function 
of  the  network  was  the  measurement  of  exposures  from  past  nuclear  tests  to  off-site  residents 
living  within  estimated  fallout  zones.  Measurement  of  exposures  to  specific  individuals  involved 
the  multiple  variables  associated  with  any  personnel  monitoring  program.  Measuring 
environmental  ambient  gamma  exposures  in  fixed  locations  provided  a  rq)roducible  index  which 
could  then  be  easily  correlated  to  the  maximum  exposure  an  iadividu^  would  have  received 
were  the  person  continuously  present  at  that  location.  Monitoring  of  individuals  made  possible 
an  estimate  of  individual  exposures  and  helped  to  cotifirm  the  validity  of  correlating  fixed-site 
ambient  gamma  measurements  to  projected  individual  exposures.  During  1989  a  total  of  135 
off-site  stations  were  monitored  to  determine  background  ambient  gamma  radiation  levels. 

(U)  The  mean  armual  exposure  at  the  fixed  environmental  stations  was  66  ±  32  mrems. 
Ambient  gamma  exposures  measured  by  TLDs  at  fixed  environmental  stations  as  part  of  this 
network  were  within  the  range  of  exposures  anticipated  throughout  the  U.S.  due  to  “natural 
background". 

(U)  During  1989  a  total  of  65  individuals  living  in  areas  surrounding  the  NTC  were  provided 
with  persomiel  dosimeters.  The  TLDs  were  used  to  monitor  beta,  gamma,  neutron,  and  low- 
and  high-energy  x-radiations.  The  TLDs  used  to  monitor  fixed  reference  background  locations 
were  designed  to  be  sensitive  only  to  gamma  and  higb-cneigy  x-radiations.  Because  personnel 
dosuneters  were  cross-referenced  to  associated  fixed  reference  background  TLDs,  all  personnel 
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exposure  measurements  present  were  presumed  to  be  gamma  or  high-energy  x-radiation. 
Ej^sures  of  this  type  were  numerically  equivalent  to  the  absorbed  dose. 

(U)  Of  65  offsite  residents  monitored  with  personal  TLDs,  60  showed  zero  detectable  e3qx)sure 
above  that  measured  at  the  associated  reference  background  location.  The  {qrparent  individual 
exposures  were  slightly  greater  than  the  associated  reference  background.  These  ranged  from 
16  to  48  mrem  absorbed  dose  equivalent  for  the  year.  Each  of  these  represented  total  exposures 
obtained  from  several  dosimeters  worn  during  the  year,  ^^parent  exposures  to  an  individual 
dosimeter  of  less  than  three  times  the  associated  reference  background  are  considered  to  be 
within  the  range  of  normal  variation  for  the  TLD  system.  Therefore,  none  of  the  tqiparent  net 
individual  ejqwsures  are  considered  to  represent  an  abnormal  occurrence. 

(U)  Population  Radionuclide  Uptake  Monitoring:  The  EPA  whole-body  counting  facility  has 
been  maintained  at  the  EMSL-LV  since  1966.  The  facility  is  equipped  to  determine  the  identity 
and  quantity  of  gamma-emitting  radionuclides  which  might  have  been  inhaled  or  ingested  by  oif- 
site  residents  and  others  exposed  to  1989  NTS  radiation  releases.  Routine  "counting”  of 
radionuclides  in  a  person  consisted  of  a  2000  second  count  with  a  srasitive  radiation  detector 
placed  next  to  a  person  reclining  in  one  of  two  shielded  rooms.  The  off-site  Human 
Surveillance  Program  was  initiated  in  December  1970  to  determine  the  levels  of  radionuclides 
in  some  of  the  families  residing  in  communities  and  ranches  surrounding  the  NTS. 

(U)  During  1989  EPA  obtained  a  total  of  904  gamma  spectra  from  whole-body  counting  of  221 
individuals.  In  general  the  spectra  were  rqrresentative  of  normal  background  and  showed  only 
naturally  occurring  *K. 


3^^  Idaho  National  Engineering  Laboratoiy  (U) 


(U)  The  following  description  of  the  U.S.  Dq)artment  of  Eneigy’s  (DOE)  Idaho  National 
Engineering  Laboratories  (INEL)  is  based  primarily  on  the  INEL  Environmental  Characterization 
Report,  the  Special  Isotope  Separation  Project  Final  Environmental  Impact  Statmnent  (BIS)  and 
the  New  Function  Reactor  Capacity  Draft  Environmental  Intact  Statement  and  a 
reconnaissance  carried  out  by  DMSS  staff  members. 

Site  Location  and  Background  (U) 

(U)  Idaho  National  Engineering  Laboratories  (INEL)  of  the  Department  of  Energy  (DOl^  was 
established  by  the  Federal  Government  in  1949  to  conduct  research  and  further  the  development 
of  nuclear  reactors  and  related  equipment.  Major  DOE  programs  at  INEL  include  test 
irradiation  services,  uranium  recovery  from  highly  enriched  ^nt  fuels,  calcination  of  liquid 
radioactive  waste  solutions,  light-water-cooled  reactor  safety  testing  and  research,  operation  of 
research  reactors,  environmental  restoration,  and  storage  and  surveillance  of  transuranic  wastes 
(DOE,  1991a).  More  than  50  reactors  have  been  built  at  the  INEL,  of  which  14  are  sdUl  in 
active  status.  Major  facilities  at  the  INEL  are  operated  by  Argonne  National  Laboratory-West, 
EG&G  Idaho,  Rockwell-INEL,  Westinghouse  Electric  Corporation,  and  Westinghouse  Idaho 
Nuclear  Company.  Additional  facilities  propose  for  INEL  include  the  New  Production  Reactor 
(NPR)  and  the  Nuclear  Werqpons  Complex  Reconfiguration  Site  (NWCRS). 

(U)  INEL,  located  in  the  southeastern  portion  of  Idaho  (Figure  3.2-8),  encompasses 
approximately  230,(X)0  hectares  (580, (XX)  acres)  extending  approximately  63  kilometers  (39 
r^es)  from  north  to  south  and  about  58  kilometers  (36  mUes)  from  east  to  west  at  the  broadest 
southern  part.  Regionally,  the  site  is  situated  on  the  Snake  River  Plain  and  is  located 
about  equal  distant  from  Salt  Lake  city,  Utah  and  Boise,  Idaho.  Public  access  to  the  INEL  is 
restricted  to  a  few  public  highways  that  are  patrolled  by  on-site  security  personnel. 

(U)  The  proposed  QUEST  site  is  located  in  the  central  portion  of  INEL.  This  site  is  currently 
undeveloped  and  is  situated  rqrproximately  8  km  (5  mi)  from  the  nearest  operating  facility. 

(U)  The  LOFT  site  is  part  of  the  Test  Area  North  (TAN)  complex  located  in  the  northern 
portion  of  INEL.  TAN  was  originally  established  in  the  IWOs  to  support  the  U.S.  Air  Force 
and  Atomic  Energy  Commission  Aircraft  Nuclear  Propulsion  Program.  Hie  program  was 
terminated  before  a  nuclear  powered  aircraft  could  be  built.  Facilities  at  TAN  include  an  Initial 
Engine  Test  Facility,  a  Technical  Support  Facility,  a  Water  Reactor  Research  Facility  and  the 
Containment  Test  Facility  (CTF)  (CTF  was  previously  the  Loss-of-Fluid  Test  Facility  or  LOFT.) 
A  four-rail  railroad  track  cormects  the  Initial  Engine  Test  Facility  and  LOFT  areas  to  the 
Technical  Suj^rt  Facility. 

(U)  The  CTF  area  is  located  at  the  west  end  of  TAN.  The  area  includes  the  LOFT  Containment 
and  Service  Building  (reactor  facility),  an  aircraft  hanger,  the  LOFT  Reactor  Control  and 
Equipment  Building  and  numerous  support  facilities.  A  ^lecially  designed  railroad  flatcar  is 
located  inside  the  domed  containment  vessel  to  tran^rort  mobile  reactor  assemblies  into  and  out 


of  the  containment  vessel.  Systems  for  operating  and  monitoring  the  reactor  are  located  inside 
stmctures  immediately  adjacent  to  the  containment  vessel. 

3.2^.1  Sodoeconooiics  (U) 

(U)  This  section  summaiizes  the  population  distribution,  economy  and  employment  of  the  INEL. 
Population  and  Economy  (U) 

(U)  The  supporting  region  for  the  INHL  is  the  six-county  surrounding  area  (Bannodc,  Butte, 
Jefferson,  Bonneville,  Bingham,  and  Madison).  The  laigest  population  centers  nearest  the  INEL 
are  to  southeast  and  east  along  the  Snake  River  and  Interstate  Highway  15.  The  largest 
communities  in  close  proximity  to  the  boundaries  of  the  INEL  include  Idaho  Falls,  Bkckfoot, 
and  Arco  (Figure  3.2-9).  The  total  pc^ulaticm  within  an  80  km  (SO  mi)  radius  of  the  NWCRS 
increased  9%  from  118,260  in  1980  to  127,494  in  1990.  The  1990  population  density  within 
80  km  (SO  mi)  of  the  NWCRS  control  point  is  approximately  7. 1  persons  per  square  kilometer. 

(U)  Agriculture  is  the  major  economic  activity  in  the  six-county  area  surrounding  the  INEL  and 
contained  about  4,700  farms  in  1987  (DOE,  19918).  .approximately  38  percent  of  the  farmland 
is  used  to  produce  irrigated  and  non-irrigated  cultivated  crops  and  about  48  percent  is  used  for 
pasture  or  grazing.  Major  farm  commodities  include  grains,  feeds  (hay  and  silage),  potatoes, 
vegetables,  and  livestock.  In  1988,  receipts  ffom  the  sale  of  ffeld  crops  totaled  $373  million, 
and  livestock  sales  were  $1S7  million.  Total  agricultural  sales  in  Idaho  in  1988  were  about  $1 
billion  in  each  category. 

(TJ)  INEL  is  the  hugest  single  employer  in  Idaho,  accounting  for  more  than  $318  million  in 
wages  during  1987,  Employment  at  INEL  currently  totals  about  11, (XX)  or  about  2.6%  of  total 
state  employment.  About  320  persons  are  DOE  employees,  and  the  rest  are  employed  by  private 
contractors. 

(U)  Other  major  sources  of  employment  and  income  in  the  INEL  region  include  services, 
government,  retail  trade,  and  manufacturing.  The  three  industries  with  the  largest  employment 
in  1980  were  services  (29  percent),  retail  trade  (15  percent),  and  manufacturing  (11  percent). 
In  the  sbt-county  area,  these  three  industries  accounted  for  55%  of  all  employment.  The 
nonagiicultural  industries  with  the  largest  payrolls  in  1984  came  from  the  services,  government, 
and  manufacturing  industries. 

3.2.2.1.2  Land  Use  and  Infrastructure  (U) 

UiuBIss  (U) 

(U)  Land  use  in  the  INEL  area  is  severely  restricted  by  the  dry  climate  and  shallow  bedrock 
(Figure  3.2-10).  Arable  land  with  moderate  irrigation  limitation  (gravity  irrigation)  is  present 
on  both  sides  of  the  Big  Lost  River  and  in  the  remains  of  the  lake  b^  of  pidiistoric  Lake 
Terreton  (between  Mud  Lake  and  Howe).  The  remainder  of  the  INEL,  approximately  65  %  of 
the  surface  area,  has  a  low  sub-surface  water-holding  capacity,  is  rocky  or  covered  widi  basalt, 
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Figure  3.2-9  (U) 
Population  Distribution  Within  80  km  ISO  ml)  nf  thi»  H 
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Land  Usds  at  INEL  and  the  Surrounding  Areas 


or  is  classified  as  having  moderate-to-severe  limitations  for  agricultural  irrigation, 
^jproximately  330,000  acres  are  q)en  to  controlled  grazing  by  cattle  or  sheep  as  allocated  by 
DOE  and  the  Dq)aTtment  of  Interior  (DOI).  Grazing  is  prohibited  within  3  km  (2  mi)  of  any 
nuclear  facility,  and  no  dairy  cows  are  allowed. 

(U)  AEOSUltWiSl  The  area  immediately  surrounding  the  INEL  is  either  desert  or  agricultural 
land.  Most  of  the  nearby  land  used  for  farming  is  conc«itrated  to  the  northeast  along  the  lov/er 
course  of  the  Big  and  Little  Lost  Rivers.  Approximately  95  percent  of  INEL  has  been 
withdrawn  from  the  public  domain  and  is  controlled  by  DOE.  The  remaining  5  percent  includes 
public  highways  crossing  the  site,  the  Naval  Reactor  Facility  (Department  of  Defense),  and  the 
Experimental  Breeder  Reactor,  Number  1  (E^R-1)  historic  landmark.  A  series  of  public  iatirt 
orders,  dating  back  to  1946,  has  established  the  present  uses  of  the  site. 

(U)  R^SOUty^S,!.  Most  rural  agriculture  in  the  an^  has  developed  because  of  storage  and 
diversion  projects  on  the  S^e  River,  Big  Lost  River,  Birch  Creek,  Camos  Creek,  and  Beaver 
Creek.  In  addition,  wells  in  Bingham,  Butte,  and  Jefferson  Counties  provide  water  for  cattle 
&  sheep  grazing  operations.  With  very  few  exceptions,  the  source  of  water  for  domestic  uses 
is  ground  water.  The  Big  Lost  River  is  the  most  significant  element  affecting  surface  water 
hydrology,  and  besides  irrigation  diversions,  the  Mackay  Dam,  48  km  (30  mi)  above  Arco,  and 
the  INEL  flood  diversion  system,  in  the  southwest  comer  of  INEL  have  affects  on  the  river. 

Rccirgation;  The  three  most  prominent  recreation  areas  or  attractions  in  the  INEL  area 
include  Craters  of  the  Moon  National  Monument  to  the  southwest,  and  the  resort  areas  of 
Ketchum  and  Sun  Valley,  which  are  approximately  96  km  (59.5  mi)  west  of  INEL. 

(U)  IndyMlXL  The  principal  industry  within  the  INEL  region  is  agriculture.  Other  major 
industries  include  food  processing,  tourism,  and  mining.  The  economy  is  ftnhanc/»ji  by  INEL 
activities. 

(U)  This  section  provides  data  in  the  following  areas:  education,  health  services,  public  safety, 
public  and  municipal  services,  and  tran^rtation. 

(D)  Education:  In  the  six  counties  there  are  16  iniblic  school  districts,  and  five  vocational 
schools,  colleges,  and  universities.  Based  on  demographic  studies,  Bannock,  Bingham,  and 
Bonneville  Counties  accommodate  the  majority  of  the  primary  and  secondary  school  students 
from  families  involved  in  INEL-related  activities. 

(U)  Health  Services:  Ibe  health  services  in  the  INEL  area  are  adequate  and  are  continuously 
being  improved;  there  are  seven  general  medical  and  surgical  ho^itals  in  the  six  county  area. 
Health  services  m  the  area  include  nursing  homes,  intermediate  health  care  facilities,  and 
emergency  medical  care.  Emergency  medical  facilities  are  adequme  and  are  expanding. 


(U)  Public  Saifety:  The  southeastern  portion  of  Idaho  has  an  excellent  public  safety  record  and 
is  below  the  national  average  in  all  major  categories  of  crime.  Ihe  number  of  police  in  Idaho 
is  near  the  national  average,  but  local  coverage  is  greater.  Public  safety  is  iiiither  assured  by 
adequate  fire  department  coverage  in  all  locales  bounding  the  INEL. 

(U)  Public  and  Municipal  Services:  These  services  in  southeast  Idaho  are  adequate  to  serve  an 
additional  4,000-5,000  peq)le.  Municipal  services  include  power,  water,  sewage,  and  garbage 
disposal.  Drinking  water  is  supplied  tl^ugh  public  water  supply  sy^ms  in  each  of  the  larger 
communities;  all  community  systems  use  ground  water  except  for  Pocatello  which  obtains  20 
percent  from  the  Snake  River.  Sewage  services  are  provided  in  the  communities  by  the  local 
governments.  All  systems  have  excess  capacity  or  have  plans  to  expand  to  meet  future  demand. 
Public  Services  also  include  recreation  areas,  library  fatties,  etc. 

(U)  Transportation:  INEL  and  its  associated  facilities  are  served  by  an  extensive  transportation 
network  capable  or  moving  thousands  of  persons  and  tons  of  freight  everyday.  Commercial 
service  is  available  from  airlines,  regional  and  interstate  trucking  firms,  bus  lines,  and  railroads. 
Since  there  are  more  than  20  facilities  ^read  over  a  230,000  hectares  (570,000  acres)  area 
inside  a  242-km  (151  mi)  boundary,  INEL  relies  heavily  on  its  own  tran^rtation  system  and 
those  of  commercial  organizations  to  maintain  the  supply  of  goods  and  services. 

32X13  Noise  (U) 

(U)  The  major  noise  sources  within  INEL  Include  various  facilities  equipment  and  machines 
(e.g.  cooling  towers,  transformers,  engines,  pumps,  steam  vents,  construction  and  materials 
handling  equipment,  and  vehicles).  A!  the  INEL  boundary,  away  from  most  of  these  industrial 
facilities,  noise  from  these  sources  would  be  barely  distinguishable  from  background  noise 
levels.  Since  the  airspace  is  controlled,  only  limited  overhead  airemft  activity  is  available  to 
provide  an  impact  to  the  existing  noise  levels.  Ihe  acoustic  environment  along  the  INEL 
boundary  is  assumed  to  be  that  of  a  rural  locaticm  with  typical  residual  iKUse  levels  of  30-35 
dBA  (DOE,  1991a). 

(U)  The  major  sources  of  noise  at  the  QUEST  site  are  natural  physical  phenomena  such  as  wind, 
rain,  and  the  activities  of  wildlife.  Based  on  the  average  annual  wind  speed  of  a|:^roximately 
3  m/s  (7  mph),  the  location  of  the  proposed  QUEST  Site  is  considered  windy  with  a  desert  noise 
level  of  approximately  38  dBA  (DOB,  1990a).  The  noise  level  at  the  LO^  facility  would  be 
relatively  similar  because  the  facility  is  currently  not  used. 

3.2  J.l*4  Historic  and  Archaeological  Resources  (U) 

(U)  The  earliest  known  occupants  of  southeastern  Idaho  were  big  game  hunters  who  hunted  now- 
extinrt  mammals  (e.g.  raaimnoth)  approximately  12,000  to  7,500  years  before  present.  Winter 
camps  were  reportedly  scatter^  ^ong  nuyor  river  drainages,  while  populations  diqrerscd  in  the 
remaining  seasons  pr^bly  moving  across  what  is  now  the  INEL  area  as  they  exploited  a  wide 
selection  of  locally  available  food  sources  (DOE,  1991a). 


(U)  Places  of  historic  significance  that  are  listed  on  the  National  Regist^  of  Historic  Places  are 
primarily  concentrated  in  the  cities  and  towns  sunounding  tl^  INM..  The  INEL  protects 
cultural  resources  as  required  by  the  Antiquities  Act  of  1906,  the  Historic  Sites  Act  of  1936,  and 
the  National  Historic  Preservation  Act  of  1966.  The  objective  of  these  procedures  is  to  avoid 
loss  of  material  that  may  have  archeological  or  historic  value.  To  date,  approximately  3  percent 
[greater  than  8,100  hectares  (20,000  acres)]  of  the  land  area  of  the  INEL  has  been  surveyed 

for  cultural  resources. 

(U)  The  QUEST  Site  contains  scattered  flakes  and  chips,  mainly  of  obsidian  but  including  milky 
quartz  at  the  surface  of  the  higher  points  of  the  ridge.  All  observed  artifacts  appeared  to  be 
debitage  flakes,  although  some  may  have  utilized  edges.  No  projectile  points  or  c^er  tools  or 
campsites  were  observed;  because  of  the  U^graphic  prommence  of  the  site,  additional  artifacts 
may  be  expected. 

(U)  At  LOFT,  the  extensive  ground  disturbance  and  eaitbwoi^  activities  during  construction  has 
destroyed,  removed  or  buried  any  archeological  sites  that  may  have  existed  in  that  area.  The 
terrain  setting  at  LOFT,  however,  does  not  suggest  the  likelihood  of  any  permanent  campsites 
in  the  area. 

(U)  Ail  IKBL  construction  and  operation  activities  would  be  preceded  by  a  cultural  resources 
survey  of  the  affected  area.  Consultation  with  the  State  Historic  Preservation  Office  (SHPO) 
would  take  place  if  cultural  resources  are  located. 

Z22.1.S  Safety  (U) 

(U)  The  Dqiaitment  of  Energy  policy  requires  estabiishmeiit  of  radiation  protection  standards 
commonly  a{^licable  to  all  DOE  personnel,  DOE  contr^rs,  and  other  INEL  users.  This 
policy  further  r»;}uires  that  all  test  site  operations  be  conducted  in  a  manner  to  assure  that 
exposure  of  individuals,  both  on-site  and  off-site  pt^lations,  to  ionizing  radiation  is  limited  to 
the  lowest  levels  technically  and  economically  Movable.  The  requirements  of  DOB  Orders  and 
10  CFR  20  are  applicable.  The  DOB  policy  is  to  keep  occupaiiona!  exposures  of  persmmel  as 
low  as  reasonably  achievable  (ALARA). 

(U)  Currently  the  maximum  pennissible  exposure  standards  for  occupaUonal  workers  are  set 
forth  in  DOB  Order  5480.11,  Paragraph  9,  "Raiuiremcots  for  Radiation  Protection.*  This 
policy  establishes  two  categories  wit^  the  work  fora:  monitored  workers  subject  to 
occupational  exposure  standards  and  general  site  workers  administratively  controlled  to  1/10  the 
occupational  exposure  standards.  INEL  users  are  responsible  for  assuring  that  the  system  of 
personnel  dosimetry  is  properly  used  by  theti'  staff. 

Safety_Analysg£  Reports  (ID 

(U)  Individual  safety  analysis  iqrorts  (SAR’s)  will  be  prepared  for  each  program  test  scries  that 
is  conducted  at  INEL.  They  will  conform  to  the  format  of  USNRC  Regulatory  Guide  1.70 
(Standard  Format  and  Content  of  Safety  Analysis  Reports  for  Nuclear  Power  Plants).  The  two 
^ep  reporting  format  will  be  employed  which  will  result  in  a  final  SAR  prior  to  operating  the 
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facility.  Aii  SAR’s  will  be  reviewed  by  INEL’s  installation  safety  review  process  similar  to  that 
used  by  the  existing  reactor  safety  review  system,  and  approved  by  the  aK>ropriate  Dqmty 
Secretariat  at  DOE  Headquarters  (Appendix  B). 

3^.2.i.6  Waste  (U) 

(U)  All  waste  management  activities  at  INEL  comply  with  aj^licable  F^rsl,  state,  and  local 
laws  and  regulations,  as  well  as  DOE  requirements.  Existing  waste  handling  facilities  at  INl^ 
are  located  at  the  Idaho  Chemical  Proc^sing  Plant,  tbe  Radioactive  Waste  Management 
Complex,  and  the  Waste  Reduction  C^rations  Complex.  Located  at  the  Centra!  Facilities  Area 
are  a  Radioactive  Mixed  Waste  Storage  Facility,  a  Hazardous  Waste  Shilling  Facility,  and  a 
sanitary  landfill. 

(U)  TRU  waste  is  packaged  at  the  individual  facilities  that  generate  this  waste  and  then  is  k^t 
in  retrievable  storage  at  tlie  Tiaasuranic  (waste)  storage  area  in  the  Radioactive  Waste 
Management  Complex.  The  Transuranic  Storage  Area  consists  of  asphalt  storage  pads  for 
contact-handlial  TEU  waste.  Each  pad  can  store  37,CKX)  (1 .3  million  ft*)  of  waste.  TTie  pads 

are  constructed  as  lequinxl.  Sufficient  room  exists  inside  the  current  Transuranic  Storage  Area 
boundaries  for  16  waste  storage  pads  with  the  potential  storage  capacity  of  595,000  nf  (21 
million  ft’).  As  of  1988,  64,000  m’  (2.3  million  ft’)  of  TRU  waste  was  stored  at  this  facility. 
The  TRU  waste  storage  a^city  is  adequate  to  store  INHL  baselhte  projected  waste  volumes 
until  shipment  to  the  Waste  Isolkion  Pilot  Plant  (WIPP). 

(U)  All  TRU  waste  is  processed  through  the  Stored  Waste  Examination  Klot  Plant  prior  to  off¬ 
site  disposal  at  WIPP.  At  this  plant,  each  TRU  waste  container  is  examined  in  a  three  step 
process  to  ensure  that  the  container  meets  the  certification  criteria  for  wa^  scat  to  WIPP.  Hi© 
facility  has  a{H}roximately  1,040  m’  (37,000  ft’)  of  cm-sUe  storage  ^pace. 

(U)  The  Uquid  LLW  condensate  from  the  Process  Equipment  Waste  Evaporator  (up  to  15,000 
mVyr  (530,000  fP/yr)]  is  combined  with  the  1.4-2. 8  million  mVyr  (49-99  million  fV)  of 
nonradioaclive  waste  water  from  the  Idaho  Chemical  Processing  Plant  before  being  discharged 
to  percolation  ponds.  The  use  of  percolation  ponds  is  scheduled  to  by  approximately  the 
year  2000.  Evaporator  condensate  would  thra  be  processed  at  the  proposed  liquid  Effluent 
Treatment  and  Disposal  Facility,  which  will  recycle  the  acidic  stream  baj^  to  chemical  psocess 
activities  at  the  Id^  Chemical  Processing  Plant. 

(U)  Solid  LLW  is  disposed  of  in  an  active  portion  of  the  feiiced  Subsurface  Di^sal  Area 
located  in  the  western  part  of  the  Radioactive  Waste  Management  Complex.  The  Subsurface 
Di^sal  area  contains  pits,  trenches,  and  vaults  excavated  into  basalt.  The  total  volume  of 
waste  disposed  of  in  the  Subsurface  Di^sal  Area  is  about  lfiS,(X)0  m’  (3.7  million  ft*);  about 
2,900  m*  a00,000  ft*)  of  Solid  LLW  is  buried  annually. 

(U)  Mixed  wastes  are  stored  at  the  Radioactive  Mixed  Waste  Storage  Facility.  As  of  1988,  37 
m’  (1,300  ft’)  (of  mixed  waste  had  been  stored  at  that  facility  whose  total  capacity  is  77  m’ 
(2,700  ft*).  The  current  rate  of  mUed  waste  generation  is  12  mVyr  (39  ft*/yr).  In  the  future 
INEL  will  treat  mixed  waste  at  the  Waste  Experimental  Reduction  Facility. 


(U)  Mot&  than  30  facilities  at  INEL  generate  RCRA-regulated  hazardous  waste.  Hazardous 
waste  is  temporarily  stored  at  the  Hazardous  Waste  Shifting  Facility  kx^ted  in  the  Central 
Facilities  Area.  This  facility  currently  handles  180  mVyr  (590  ft’/yr)  of  hazardous  waste  prior 
to  regular  off-site  shipment  for  final  di^sal  at  licensed  RCRA  facilities. 

(U)  Noniadioactive  nonhazardous  solid  waste  is  disposed  of  in  the  Central  Facilities  Area 
landfill,  which  is  permitted  by  the  State  of  Idak).  In  1987,  a  total  of  36,500  m’  (1 .3  million  fO 
of  solid  waste  was  disposed  of  in  INEL  unitary  landfills.  Nomadio^ve,  nonhazardous  liquid 
effluent  streams  are  discharged  into  percolation  ponds,  evaooration  ponds,  or  sewage  treatment 
facilities,  dq)ending  on  the  nature  and  the  source  of  the  waste. 

Physical  Environment  (U) 

(U)  This  section  summarizes  the  topognq)hy,  geology,  seismic  and  volcanic  activity,  hydrology, 
and  meteorology  and  climatology  of  the  INEL. 

3.2.2.2.i  Topography  (U) 

(U)  INEL  lies  in  the  Snake  River  Plain  of  southem  Idaho  adjacent  to  the  southern  foothills  of 
tile  Lemhi,  Lost  River  and  Beaverhead  Mountain  ranges.  Ihe  surface  area  of  the  INEL  is 
relatively  flat,  with  proiominant  relief  manifest^  either  as  volcanic  buttes  jutting  up  out  of  the 
desert  floor  or  as  unevenly  surfaced  basalt  flows  and/or  flow  vents  and  fissures.  Elevations  on 
the  INEL  raiige  frr’in  1,585  meters  (5,200  feet)  in  the  northeast  to  1,450  meters  (4750  feet)  in 
the  southwest,  witli  tie  average  being  1,525  meters  (5,000  feet). 

(U)  The  proposed  QUEST  site  is  ou  a  lavs  ridge  that  stands  15  to  30  meters  (50- 1(^  %  tbove 
the  adjacent  plains  to  the  north.  Tlie  site  is  at  an  elevation  of  1524  msseis  £50(Xi 

feel)  and  overlcxiks  much  of  liic  northern  half  of  INEL. 

(U)  The  LOFT  facility  is  located  near  the  western  margin  of  the  Birch  Creek  playa,  a  very 
smooth  surfaced  qphcmoral  lake  bed  that  has  an  elevation  of  akKU  1592  meters  (4773  fKt)  at 
its  lowest  point  Duiing  construction,  the  site  elevation  was  laised  by  fill  pads  to  about  1,6(X) 
meters  (4,790  feet). 

3  J.2.2,2  ecology  (U) 

(U)  llic  INEL  is  located  oa  the  Eastern  Snake  River  Plain,  a  physiographic  dquession  extending 
from  the  Idaiio-Oregon  border  on  the  west  to  the  Island  Park-Ycliowstone  Volcanic  Plateau  on 
the  cast,  llie  eastern  part  of  #£  plain  is  bordered  on  the  northwest  and  southeast  by  the  Basin 
and  Range  Province.  Volcanic  rocks  of  the  plain  include  caldera  rhyolites  overlain  by  basaltic 
lava  flows  and  pyroclastic  rocks.  These  often  occur  interbedded  with  alluvkJ,  lacustrine,  and 
eolian  sediments.  TiiC  basalt  deposits  and  interbedded  sedimeDts  thicken  from  nortbea^  to 
southwest  along  the  axis  of  the  Eastern  Snake  River  Plain. 
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(XJ)  Adjacent  basin  and  Range  stnictuial  features  are  composed  of  di^laced  Precambrian  and 
Paleozoic  sedimentary  rocks  that  were  folded  and  faulted  during  the  Early  Cretaceous  as  they 
were  transported  eastward  on  gently  d^ing  thrust  faults.  Subsequent  Cenozoic  tectonism 
produced  the  modem  basins  and  ranges  by  northeast-southwest  extension  on  the  normal  faults 
bounding  one  or  both  flanks  of  the  ranges.  Hiese  faults  cut  or  merge  at  depth  with  the  earlier 
formed  thrust  faults. 

(U)  The  basalt  of  the  Eastern  Snake  River  Plain,  upon  which  the  INEL  is  located,  contain 
several  noithwest-southeast-trmding  rift  zones  that  may  have  formed  by  extmision  of  the  Basin 
and  Range  tectonism  into  the  ar^.  These  rift  zones  appear  to  be  the  main  centers  of  basaltic 
eruptive  activity.  Normal  faults,  oriented  parallel  to  tlm  boundary  of  the  plain,  are  exposed  in 
places  and  show  no  evidence  of  recent  activity.  Geophysical  investigations  of  the  subsurface 
suggest  that  a  fault  may  be  present  along  the  edge  of  the  plain  near  Arco. 

(U)  The  QUEST  site  is  underlain  by  thick  lava  flows  consisting  chiefly  of  olivine  basalt,  a  dense 
dark  colored  volcanic  rock  (Figure  3.2-11).  Overall  thickness  of  the  basalt  flows  may  exceed 
450  meters  (1,500  feet).  Individual  basalt  layers  commonly  contain  vesicles,  fractures,  joints, 
and  other  openings.  The  ridge  on  which  the  site  is  locate  mr.Tks  the  forward  margin  of  a  single 
basalt  flow.  The  basalt  is  commoidy  extensively  fractured,  but  little  of  the  rock  is  sufficiently 
loose  to  be  excavated  without  blasting.  The  basalt  is  expected  to  provide  satisfactoty  datura! 
foundations  fcr  test  facility  structures  although  lava  tubes  and  other  voids  may  require  filling 
prior  to  construction.  The  basalt  is  not  suitable  for  Cfushing  for  concrete  aggregate. 

(IT)  Surficiai  soils  are  generally  lacking  and  the  fractured  lava  is  exposed  at  the  surface  in  most 
places.  On  the  gentler  slopes,  tlie  basalt  is  covered  by  a  thin  veneer  of  wind-blown  silt.  There 
are  no  local  semrees  of  sa^  and  gravel  for  consUucdou  uses. 

(U)  Test  Area  North,  the  area  that  includes  the  LOFT  facility,  is  umierlain  mostly  by 
unconsolidated  lake  bed  d^sits  ranging  in  age  from  Pbistocene  to  Recent  (Figure  3.2-12). 
These  deposits  consist  mainly  of  sandy  and  clayey  silts.  Remnants  of  aiK^ient  bars,  !^its,  and 
beaches  that  fonti  low  ridges  in  the  TAN  conirist  mainly  of  sand;  the  largest  such  ridge  forms 
a  natural  north-south  trending  embankment  through  the  Technic^  Sovice  Facility.  Alluvial 
deposits  flanking  Birch  Creek  in  tiie  north  consist  of  gravel,  sand,  and  silt  that  provitte  the  b^t 
source  of  sand  and  gravel  for  coustmetitm  use  in  the  area.  Basaltic  bedrock  undoes  the  facility 
at  depths  of  about  10  meters  (30  ft).  The  unconsolidated  lake-bed  deposits  provide  suitable 
natural  foundations  for  light  stnictuies,  but  heavy  structures  must  be  supported  on  bedrock. 

3,2,2,23  Seismic  and  Volcanic  Actlvi^  (U) 

CU)  Tlie  Intermountain  Seismic  Belt  (ISB)  and  the  Idaho  Seismic  Zone  (ISZ)  are  the  two  i^or 
areas  of  seismic  activity  near  the  Eastern  Snake  River  Plain.  Although  large-magnitude 
eartiiquakes  do  not  originate  beneath  the  INEL,  large  earthquakes  do  occur  in  the  adjacent 
seismic  belts  (DOE,  1984c).  The  largest  rqpoited  earthquake  event  in  the  ISZ  occurred  along 
the  western  flank  of  Borah  Peak  (Lost  River  Range)  appioximstely  64  kilometers  (40  mi) 
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Figure  3.2-12 

Schematic  geologic  cross  section  througii  LOFT  site  (IJ’i 

(from  Nace,  19751 


northwest  of  Arco.  This  earthquake  occurred  on  October  28, 1983,  and  had  a  Richter  magnitude 
of  7.3.  Although  the  shock  was  felt,  no  structural  or  safety-related  damage  occurred  at  the 
INEL. 


(U)  Five  earthquakes  have  been  centered  within  the  ESRP  since  1971,  although  none  has 
exceeded  a  Richter  scale  magnitude  of  1.  The  only  earthquake  to  have  its  q}icenter  within  the 
INEL  was  a  0.7-magnitude  event  centered  6  to  8  kilometers  (4-5  mi)  east  of  the  NRF.  No 
damage  from  these  earthquakes  was  reported  (DOE,  1984c). 

(U)  The  likelihood  of  a  sizable  earthquake  occurring  in  the  vicinity  of  the  INEL  in  the 
foreseeable  future  is  extremely  slight  bemuse  of  the  following  factors.  The  Snake  River  Plain 
and  the  Basin  and  Range  Province  within  about  40  kilometers  (25  mi)  of  it  are  notably  aseismic; 
possible  Basin  and  Range  structures  do  not  extend  into  the  ESRP  and  the  Plain  shews  little 
evidence  of  Quaternary  faulting  except  for  rift  zones  associated  with  basaltic  volcanism.  Thus 
it  appears  that  the  ESRP  responds  very  differently  to  the  regional  tectonism  than  does  the 
adjacent  Basin  and  Range  Province.  A  bound^  fault  has  been  postulated  along  the 
northwestern  margin  of  the  ESRP  but  no  evidence  of  any  movement  over  the  past  6.5  million 
years  has  been  observed. 

Volcanic  Activity  (U) 

(U)  The  Eastern  Snake  River  Plain  has  been  subjected  to  two  major  stages  of  volcanic  activity 
over  the  past  15  million  years.  Massive  deposits  of  ash-flow  tuffs  at  depth  reflect  an  earlier 
stage  of  explosive  volcanism  from  several  major  eruptive  centers  wit^  the  plain.  Over 
geologic  time,  the  centers  of  explosive  volcanism  have  migrated  progressively  to  the  northeast 
and  are  now  located  in  the  Yellowstone  Plateau  nearly  200  kilometers  (125  miles)  away.  Later 
stages  of  non-explosive  volcanism,  beginning  about  4  million  years  ago  and  continuing  to  as 
recently  as  2,000  years  ago,  produced  a  thick  series  of  many  overlapping  basaltic  lava  flows  that 
issued  from  many  local  vents  and  small  craters.  The  bas^tic  volcanism  is  postulated  to  have 
originated  in  several  northwest-southeast  trending  rift  zones  (Figure  3.2-13).  The  lava  flow  on 
which  the  QUEST  site  is  located  originated  from  small  vents  to  the  southeast  several  hundred 
thousand  years  ago.  The  LOFT  site  is  located  between  two  volcanic  rift  zones  and  is  underlain 
by  tmaltic  flows.  There  are  two  prominent  inactive  volcanic  craters  within  10  km  (6  mi)  of 
LOFT. 


3.2.2.2.4  Water  Resources  (U) 

fin  Surface  Water:  There  are  no  permanent  surface  water  features  at  the  INEL.  The  surface- 
water  hydrology  of  the  INEL  is  dominated  by  the  Pioneer  Basin,  a  closed  drainage  basin  that 
receives  water  from  Big  Lost  River,  little  Lost  River,  and  Birch  Credc.  These  rivers  are 
supplied  by  mountain  watersheds  located  to  the  north  arid  northwest  (Figure  3.2-14). 

(U)  The  Big  Lost  River  is  the  major  river  on  the  INEL.  This  river  flows  onto  the  INEL  site 
across  the  southwest  boundary,  curves  to  the  northeast,  and  terininates  at  the  Big  Lost  River 
playas  (sinks).  The  average  yearly  discharge  for  the  Big  Lost  River  is  8.25  cubic  meters  per 
second  (290  fP  per  secoc^)  as  measured  48  Ion  (30  mi)  northwest  of  Aico,  Idaho.  The  imqor 


Figure  3.2*14  (U) 


Sutfacc  Water  Features  in  the  Vicinity  of  INEi 
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storage  and  diversion  structures  on  the  Big  Lost  River  are  the  Mackay  Dam  and  the  INEL  flood 
diversion  dam.  The  INEL  flood  diversion  system  consists  of  a  small  dam  that  functions  to  divert 
the  river  flow  away  from  INEL  facilities  into  four  ^reading  areas. 

(U)  Most  of  the  flow  from  the  little  Lost  River  and  from  Birch  Ciedc  is  diverted  for  irrigation 
tefbre  reaching  the  INEL.  In  high-flow  years,  however,  Little  Lost  River  and  Birch  Creek  flow 
onto  the  site.  There,  the  remaimng  water  evaporates  or  infiltrates  into  the  ground  through  the 
stream  channel  or  playa  bottom  (DOE,  1984b).  Because  of  the  upstream  diversions  of  water, 
flooding  under  normal  conditions  does  not  occur  within  the  INEL.  A  maximum  possible  flood 
resulting  from  maximum  flows  combined  with  upstream  dam  failure  would  inundate  the  entire 
Big  Lost  River  floodplain  and  the  playas  in  which  the  river  terminates. 

(U)  In  the  vicinity  of  the  QUEST  site,  water  from  prec^itation  and  snowmelt  generally 
infiltrates  into  the  ground;  during  occasionally  heavy  rains  or  rapid  snowmelt,  water  flows  into 
shallow  depressions  fonning  small  ponds,  playas,  or  puddles  that  quickly  become  dry  following 
rains.  The  QUEST  site  lies  well  beyond  the  limits  of  the  maximum  possible  flood  on  the  Big 
Lost  River. 

(U)  The  LOFT  facility  and  the  entire  Test  Area  North  (TAN)  are  located  within  the  margins  of 
the  Birch  Creek  playa.  The  playa  is  the  terminus  of  both  Birch  Creek  and  Big  Lost  River,  and 
has  a  minimum  elevation  of  about  592  m^rs  (1,775  fe«)  above  MSL.  The  playa  is  normally 
dry  and  contains  discontinuous  shallow  pools  of  water  only  for  short  periods  al^  heavy  rains. 
Because  of  the  upstream  diversions  for  irrigation,  waters  from  Birch  Creek  and  Big  Lost  River 
do  not  reach  the  playa  under  normal  conditions.  Maximum  flow  conditions  in  these  streams 
combined  with  the  failure  of  water  control  structures,  however,  would  flood  the  playa  to 
undetermined  depths.  Flood  control  facilities  have  constructed  in  the  LOFT  area  to  prevent 
flooding  of  the  LOFT  facility.  These  flood  control  facilities  consist  of  low  dil^  and 
interconnected  drainage  ditches. 

(U)  Ground  Water  Resources:  Large  volumes  of  ground  water  occur  in  the  b«lrock  aquifer 
beneath  the  Snake  River  Plain.  The  water  occurs  chiefly  in  fractures  and  voids  in  the  bakltic 
lava  flows  that  underlie  the  plain.  In  INBL,  the  ground  water  flows  to  the  south  and  southwest 
and  discharges  about  6.5  million  acre-feet  annually  to  wrings  that  feed  the  Snake  River  below 
Twin  Falls,  160  km  (100  mi)  from  INEL.  Ground  water  flow  rates  range  from  5  to  20  feet 
day.  Depth  to  the  wstfer  table  ranges  from  liwot  60  meters  (200  ft)  in  tbe  northea^  to  300 
meters  (1,000  ft)  in  tbe  southern  part  of  INBL.  Recharge  to  the  Snake  River  Main  aquifer  is 
primarily  by  mfiltratioo  from  streams  to  the  noithwe^,  north,  and  oorflieast  of  INEL  ciqwcially 
the  ^g  Lost  River. 

(U)  Tbe  DOE  Idaho  OperaUons  Office  has  negotiated  whh  tbe  Idaho  Dejttitment  of  Natural 
Rcsouroes  a  claimed  water  right  for  2.3  mVs  (8i  ft*/s)  [m  to  exceed  43  millioo  mVyr  (1.5 
bUlion  ftVyr)l  withdrawal  capacity  under  the  Federal  Reserve  Doctrine.  The  State  of  Idaho  has 
signed  a  Scalcmeot  Agreement  and  there  have  been  public  hearings.  Based  on  these  besrings, 
an  Interiooitoiy  Order  will  be  generated.  The  INEL  will  abide  by  this  Order  as  it  affects  water 
use  until  the  adjudicatioo  process  is  comptete.  Currently  INBL  withdraws  vi  average  of  0.25 
mVs  (9  ftVs)  1(7.9  million  mVyr  (280  miliioc  ft»/yr)l  (DOE,  1991). 
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(U)  Ground  Water  Quality!  Ground  water  quality  in  the  Snake  River  Plain  aquifer  in  the 
vicinity  of  INEL  meets  drinking  water  standa^  (DOE,  1991a).  The  average  total  dissolved 
solid  content  at  INEL  is  low,  ranging  from  2()0-2SS  mg/1  consisting  mainly  of  calcium, 
magnesium,  sodium,  and  potassium.  The  composition  of  the  ground  water  indicates  reaction 
with  minerals  in  rocks  of  the  surrounding  mountains  and  alluvial  valleys  where  the  residence 
time  of  the  ground  water  is  relatively  long. 

(U)  The  INEL  was  placed  on  the  National  Priorities  list  during  1989  to  facilitate  cleanup  and 
monitoring  of  contaminated  areas  including  an  injection  wdl  located  at  Test  Area  North  (TAN) 
in  close  proximity  to  the  LOFT  facility.  Disposal  of  liquid  effluents  generated  by  operations  at 
the  Technical  Service  Support  Facility  into  a  weU  be^een  1955  and  1972  resulted  in  small 
accumulations  of  two  volatile  organic  compounds  along  with  small  amounts  of  low  level 
radioactive  contamination  in  the  sediments.  G)ncentxations  of  trichloroethylene  (TCE)  at  one 
point  ecceeded  the  EPA  maxumun  contaminant  level  in  drinking  water.  Rmnoval  of  a  60  ft. 
columri  of  sediment  in  the  former  injection  well  was  completed  in  1990.  An  aeration  system 
was  installed  to  remove  the  TCE  from  the  water  before  it  reached  the  distribution  system  and 
the  drinking  water  is  monitored  monthly  to  misure  that  concentrations  remain  at  safe  levels. 
With  the  removal  of  the  source  of  the  contaminams  it  is  anticipated  that  concentrations  in  the 
water  will  gradually  decrease. 

(U)  There  has  been  no  subsurface  investi^ons  at  the  QUEST  Site.  Extrapolation  from  the 
nearest  wells  show  that  the  static  ground  water  level  is  expected  to  be  at  a  dtpth  of 
approximately  140  mt^ers  (460  ft)  beneath  the  QUEST  site.  Ground  wmer  flow  is  southwest 
toward  the  Big  Lost  River  valley.  Although  no  ground  water  analyses  have  been  performed  in 
the  vicinity  of  the  pnposed  QUEST  site,  gfxxindwater  quality  is  expected  to  be  good  because 
of  the  site’s  location  upgxadicnt  from  any  effluent  discharges  on  1N£QL 

Meteorology  and  Air  Quality  (U) 

(U)  The  INEL  is  situated  in  a  8emi>arid  climatic  region.  As  a  result  of  the  moderating  effect 
of  the  Pacific  Ocean,  winters  tie  generally  warmer  and  smmm  cooler  than  in  locations  in  a 
more  teitperate  climate  at  the  same  latitude.  Avenge  monthly  tenpeiaimes  at  the  INEL  range 
from  *9*  C  (16*  F)  (January)  to  20*  C  (68*  F)  (July)  (DOB,  1984b).  The  annual  average  relative 
humidity  is  50%,  with  monthly  average  values  ranging  fima  30%  in  July  to  70%  in  February 
(DOE,  199U).  The  average  annual  pmapitatioo  at  INEL  is  22  cm  (9  in).  Most  of  the 
precipitation  is  loid  through  evwpouanspirati^,  except  for  that  pottioo  that  peicdites  through 
the  root  zone  during  the  spring  thaw  or  pitdonged  eiinfril. 

(U)  The  INEL  is  in  an  area  where  severe  weather,  mostly  consisting  of  thunderstonns  and 
tornadoes,  occurs  relatively  infrequently.  The  fieq[ueocy  of  thundentoims  is  (toosidered  low, 
with  in  average  of  two  or  three  thuxiderstoims  a  month  in  the  sumutor.  Although  small  hail 

frequently  acitompanics  these  storms,  damage  due  to  laul  is  geneiaUy  not  a 

INEL.  TonuidoesatorneartheliNELaliofaaveaveiy  lowfiequen^.  the  annual  probability 

of  a  toniado  stiikiitg  at  the  INEL  is  7.8  x  10^  (PQiB»  1984b). 
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(A)  LOFT  -  Test  Area  North  (TAN) 


(B)  Argonne  National  Laboratory  (ANL) 


Figure  3.2*  15  iU) 


Joint  wind  speed  direction  and  frequency  distributions  (wind  roses)  lor:  (A)  Loss  of 
Fluid  Test  (LOFT)  facility  at  Test  Area  North  and  (B)  Argonne  National  Laboratory 
during  1980*1982  (DOF  Climatology  Report.  1989]. 
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(U)  Ambient  air  quality  within  and  near  the  IKEL  site  boundary  is  ciurently  monitored  for  SO^ 
(one  location),  NO*  (two  locations),  and  particulate  matter  (PM),  (two  locations  for  TSP).  These 
stations  are  located  in  the  vicinity  of  the  Idaho  Chemical  Processing  Plant  in  the  southwestern 
portion  of  INHL.  The  ambient  air  quality  data  collected  during  the  last  few  years  indicate  that 
concentrations  of  SQj  and  NO,  and  TSP  are  well  below  the  ai^licable  ambient  standards  or 
increments. 

(U)  The  Idaho  Department  of  Health  and  Welfare  (IDHW)  no  longer  monitors  ambient  ozone 
(0))  or  NO]  because  previous  monitoring  indicated  that  ambient  concentrations  were  very  low. 
Monitoring  of  ambient  lead  concentrations  in  Idaho’s  large  cities  yielded  ccnc^tration  levels  that 
were  only  a  small  fraction  of  the  a^licable  ambient  lead  standard. 

(U)  All  nuclear  testing  operations  have  b^  conducted  in  accordance  whh  the  NESHAP  for 
radionuclide  emissions  of  10  millirem/year  effective  dose  equivalent  at  off-site  locations. 
Calculated  maximum  off-site  dosage  using  the  HPA  mode)  AIRDOS  is  approximately  .0009 
mrem/yr  for  all  radionuclides,  which  rqrresents  only  .01%  of  the  NESHAP  standard  for 
radionuclide  mnissions  (DOE,  1990e). 

3.2.2  J  Biological  Resources  (U) 

(U)  This  section  includes  a  discussion  of  the  flora  and  fauna  found  at  INEL  with  a  brief 
discussion  of  biological  resources  at  the  QUEST  and  LOFT  sites. 

3.2.2  Terrestrial  Biota  (U) 

BmiU) 

(U)  Bas€xi  on  the  presence  of  dominant  vegs^tion,  six  m^or  vegetative  communities  occur  on 
and  adjacent  to  the  INHL.  These  are  sagebrush,  juniper,  cir^cd  wheatgrass,  Indian  rioegrasa, 
and  agricultural  and  walands  vegetation.  Sag^nisb  is  the  donunant  comiiMjfiity  tj^.  Juniper 
cxsmmuQjtics  ocxmr  in  the  northwest  and  soul^ast  peutions  of  (he  site  and  are  associated 
higher  elcvaikms.  Although  these  conuaunilies  are  restricted  in  distribution  they  provide 
important  nesting  habitat  for  raptors  aiKl  am  used  by  s  numb«^  of  passerine  species.  Seeded 
Crests!  wheatgrass  areas  tmal  abemt  40  square  kilometers  (10, OCX)  acres)  and  oocur  throughout 
the  INHL.  Indian  ricegrass  communities  arc  found  to  a  tarmw  l^nd  mm  rite  ea^ra  site 
boundary.  Irrigated  farmland  borders  about  37  percent  of  the  site  and  approxim^ly  sixty 
percent  of  the  INEL  is  open  to  graztog  by  hvestork.  Over  800  hectares  (2,0D0  acres)  of 
wedands  may  occur  on  INEL  during  periods  of  high  waterflow  to  the  Big  Lost  River.  Wetland 
vegetation  is  cliaractorized  by  sedges,  cattails,  and  bulmslms.  Riparian  v^^aaiioc  txmsists 
primarily  of  cottonwood  and  wUlows. 

fU)  A  roconnaksance  level  survey  ccmducied  at  the  QUEST  site  detetmiimd  that  the  area  is 
located  within  the  sagebni^  community,  i^iftcally  the  big  sagebru&h/lndism  ricegrassyne^e  - 
thread  type.  Juniper  and  ptoyoo  trees  were  found  scattered  throughout  the  area  jk  higher 
elmiions.  Portions  of  the  QUEST  Site  have  minimal  v^etaiivc  cover  e^jedally  in  areas 
covered  by  basaltic  rock. 
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(U)  The  LOFT  iadlity  is  located  within  a  distuibed  ss&l  that  is  pfimaiily  v^etated  by  rabbit 
brash  and  other  invader  ^)ecies.  Other  plant  ^)ecie$  f(»ind  in  tbs  vicinity  of  LOFT  include 
saltbrush  and  Indian  licegiass  (DOE,  1991a).  Crested  whea^;iass  has  bees  planted  along  the 
roadways. 

f8U3a(U) 

(U)  One  ^)ecie5  of  amphibian  and  nine  ^)ecies  of  reptiles  have  bsca  recorded  on  the  INHL. 
Based  on  iniblished  ranges,  an  additional  five  amphibian  and  five  rqidle  species  may  also  be 
found  (DOE,  1991a).  The  Great  Basin  ^jadefoot  toad,  the  only  amphibian  observed,  is  found 
in  the  big  Lost  Siver  sinks  and  ^reading  areas.  Of  the  nine  r^dle  ^)edes  occurring  there,  the 
short-homed  lizard,  sagebrush  lizard,  grpher  snake,  and  western  rattlesnake  occur  commonly 
throughGut  the  INEL. 

(U)  A  total  of  184  bird  species  have  been  observed  at  various  times  of  the  year  on  the  INEL 
(DOE,  1991a).  The  sage  ^jarrow,  homed  lark.  Brewer’s  ^»rrow,  black-bUled  magpie,  robin, 
and  sage  thrasher  are  the  most  common  passerine  breeding  ^)ecies.  The  sage  grouse  and 
mourning  dove  are  the  most  common  upland  game  birds;  both  breed  throughout  the  site.  The 
most  common  r^tor  species  that  are  found  on  the  INEL  during  the  breeding  season  include  the 
American  kestrel  and  the  Long-eared  owl.  The  most  abundant  raptors  observed  during  the 
nonbreeding  season  include  the  American  rough-legged  hawk,  American  Imstrel,  prairie  falcon, 
and  golden  eagle.  Migratory  bird  species  listed  in  the  Migratory  Bird  Act  also  occur  at  INEL 
(.^l^paidix  E). 

(U)  Thirty-seven  species  of  mammals  arc  known  to  occur  on  the  INEL  site.  Of  these,  18  are 
rodents,  4  are  lqx)rids  (i.e.,  hares  and  rabbits),  6  are  carnivores  (coyotes,  long-tailed  wrasel, 
and  badger  are  most  common),  and  9  belong  to  odier  gimps.  The  INEL  supports  resident 
peculations  of  mule  deer  and  pronghorn.  Mule  deer  are  considered  unconunon  and  are  gener^y 
concentrated  in  the  southern  and  central  portion  of  the  INEL.  They  occur  in  greater  numbers 
on  the  buttes  and  mountains  surrounding  the  INEL.  Premghom  are  found  throu^out  the  INEL 
and  are  generally  considered  abundant.  Most  pronghorn  in  southeastern  Idaho  are  migratory. 
During  winter,  4,5(X)  to  6,000  pronghorn,  or  about  30%  of  Idaho’s  total  population,  may  be  on 
the  INEL  (DOE,  1988a). 

(U)  A  reconnaissance-level  survey  of  the  QUEST  site  determined  that  the  animal  habitat  present 
there  appears  typical  of  (^er  areas  of  INEL.  Resident  &una  at  the  QUEST  Site  are  typical  of 
those  found  in  the  sagebrush  community.  Evickmce  of  rabbits  and  owl  was  found  during  the 
survey.  In  addition,  pronghorn  antdtpe,  a  mule  deer  and  a  coyote  were  observed  in  the  vicimty 
of  the  site. 

(U)  The  LOFT  Site  is  not  considered  to  be  important  wildlife  habitat  because  the  area  has  been 
largely  disoiibed  by  previous  construction  and  operatiofi  activities. 
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(U)  Wetlands  may  temporarily  exist  on  the  II:4EL  durkg  periods  of  high  water  flow  in  the  Big 
Lxjst  Siver  providing  habitat  for  migratory  water  fowl,  birds  and  other  wildlife  ^)^ies. 
Rqjaiian  wetland  vegetation  primarily  cottonwoods  and  willows)  along  the  Big  Lost  River  and 
along  Birch  Creek  (which  miters  the  soitMm  pari  of  and  flows  south  into  the  sink  ar^) 
provides  nesting  habitat  for  hawks,  owl,  and  numerous  songbirds  (DOE,  199ia).  No  aquatic 
resources  including  designated  wetlands  ai^  located  on  ihs  QUEST  site.  The  LOFT  facility  is 
located  approximately  one  mile  from  Birch  Crc^  and  the  Big  Lost  River  which  provide  habitat 
for  the  aquatic  resources  described  in  the  previous  paragraph.  However,  none  of  these  resources 
including  designated  wetlands  are  known  to  exist  in  the  vicinity  of  die  LOFT  facility. 

3,2.233  Endangered  and  Threatened  Spedes  (U) 

(U)  No  federally  listed  threatened  or  endangered  plants  are  found  on  the  INEL  but  two  species 
of  milk-vetch  are  mmdidates  for  listing  (DOS,  1991a).  The  bald  eagle  and  the  American 
peregrine  falcon  are  the  only  animals  observed  that  are  classified  by  the  Federal  government  as 
endangered  or  threatened.  The  bald  eagle  (midangered)  usually  winters  on  or  near  the  INEL. 
The  peregrine  falcon  (endangerml)  has  been  observed  inftequendy  in  the  noithem  portion  of  the 
site.  There  are  no  raptor  species  on  the  INEL  proposed  for  listing  as  endangered  or  threatened. 
Hie  Swainson’ s  hawk  IButeo  swainsonii'^  and  ferruginous  hawk  fButeo  reealisl  are  two  additional 
nqitors  occurring  as  candidate  ^lecies  for  classification  as  endangered  on  the  threatened.  Both 
Swainsoa’s  hawks  and  femiginous  hawks  arc  uncommon  migrants,  uncommon  summer  bieedera, 
and  rare  winter  visitors  to  the  INEI..  The  Townsend’s  western  big-eared  bat,  also  a  candidate 
species,  roosts  in  caves  on  INEL.  The  FWS  recommends  that  impacts  to  candidate  ^lecies  be 
considered  in  project  planning  since  these  qiecies  may  become  lis^  at  any  time. 

333.4  Background  Radiation  (U) 

(U)  This  section  provides  information  on  environmental  radiation,  radiation  scnirces,  radiation, 
and  environment^  radiation  monitoring  program. 

333.4.1  Environmental  Radiation  Sources  and  Exposure  (U) 

(U)  Environmental  radiation  consists  of  natural  background  radiation  from  cosmic,  terrestrial, 
and  internal  body  sources.  Additional  sources  of  background  radiation  are  medical  and  dratal 
diagnosis,  nuclear  weapons  test  fallout,  con^mer  and  industrial  products,  air  travel,  brick  and 
stone  buildings,  and  radioactive  releases  associated  with  INEL  qierations. 

(U)  Natural  background  radiatitm  contributes  about  54  percent  of  the  annual  dose  of  266 
fnillireni  received  by  an  average  member  of  the  populatitm  within  80  km  (50  nu)  of  tiie  INEL. 
Medical  eiqiosure  accounts  for  34.7  percent  of  the  annual  dose;  brick  and  stone  buildings  in  the 
area  account  for  7.S  percent  of  the  anmial  tkise;  and  combined  doses  from  consumer  end 
industrial  products  and  air  travel  account  for  1.9  percent  ot' the  annual  dose.  The  radioactivity 
released  to  the  environment  from  tk&INEL  accounts  for  less  Shan  0.1  percent  (O.i  miUirem  per 
year)  of  the  total  annual  dose. 


(U)  The  lesuits  of  the  various  mositoring  progmms  for  1989  indicate  that  most  radioactivity 
firom  the  INEL  q)erations  could  not  be  distinguished  firom  worldwide  fallout  and  naUiral 
radioactivity  in  the  region  surrounding  the  INIL  site.  Although  some  radioactive  materials  were 
discharged  during  Site  operations,  concentrations  and  doses  to  the  surrounding  population  were 
of  no  health  consequence  and  were  far  less  than  the  State  of  Idaho  and  Federal  h^th  protection 
guidelines.  Using  the  AIEDOS-EPA  and  RADKISK  codes,  a  1989  total-body  dose  equivalent 
of  0.0009  mrem  was  calculated  for  "monbers  of  the  public  at  the  point  of  maximum  annual  air 
concentration  in  an  unrestricted  area  where  any  member  of  the  public  resides  or  abides"  (40 
CFR  61,  Subpart  H).  This  dose  r^reseots  only  .01%  of  die  NESHAP  standard  for 
radionuclides  (DOE,  1988a). 

3^.2.4.2  Environmental  Radiation  Monitoruig  Program  (U) 

(U)  Environmental  monitoiing  programs  at  the  INHL  are  conducted  to  determine:  (a)  the  overall 
impact  of  DOE  operations  on  the  environment,  (b)  wh^er  environmental  levels  of  radioactivity 
comply  with  appl^ble  standards  (40  CFR  61,  DOE  Order  S400.3),  (c)  whether  containment 
and  control  systems  at  facilities  are  functioning  as  planned,  and  (d)  long-term  trends  of 
concratrations  of  radioactivity  in  the  environment  and  any  changes  in  those  trends. 
Environmentai  impacts  are  determined  by  measuring  radionucU^  in  the  environment,  where 
such  measurements  are  possible,  or  by  modeling  the  trangioit  of  radionuclides  through 
environmental  pathways  in  cases  where  environmental  concentrations  are  too  low  to  measure. 
Measurements  on  the  INEL  or  at  the  INEL  boundary  are  frequently  compared  to  similar 
m^isurements  at  background  or  control  locations,  e^xwiaUy  in  cases  where  concentrations  are 
compared  to  applicable  mivironmental  stmidards.  '^ere  riuiionuclide  concentrations  are  high 
enough  to  be  measured  regularly,  long-term  umids  are  presented.  Data  are  netted  yearly  in 
an  environmental  monitoiing  r^xnt  for  the  INEL  (DO^  1990b). 

(U)  The  environmental  pathways  by  which  radioactivity  could  affect  the  population  in  the 
vicinity  of  the  INEL  are  through  direct  radiation  exposure,  through  atmo^heric  transport,  and 
through  soils,  water,  foodstuffs,  an/or  animals.  The  environmental  monitoiing  program  for  the 
INEL  site  and  vicinity  includ^  the  collection  and  analysis  of  samples  from  these  potential 
exposure  pathways. 

(U)  Air  and  water  are  routinely  monitored  for  radioactivity  at  a  number  of  on-site  as  well  as 
bo^daiy  and  distant  locations.  Conemitraticms  of  radionuclides  in  milk,  wheat,  and  lettuce 
gamplfts  are  measured  at  site-boundary  and  distant  locations.  Distant  locations  serve  as 
background  controls  that  axe  not  affected  by  radioactive  releases  associated  with  INEL 
opnations.  On-site  soils  are  sampled  annually  ^  a  rotating  basis,  while  off-site  soils  rates  are 
only  in  even-numbered  years.  Envircmmental  ladiadon  exposure  rates  are  measured  at 
the  site-bound&iy  and  at  distant  locations.  Based  on  monitoiing  data  so  rignificant 
concentraiions  of  radionuclides  from  die  INEL  have  been  detected.  A  b^  discaissioa  of  msgor 
pathways  is  prosented  below. 

(U)  Aiibsuse  prticuiate  radioactivity  is  mmsitored  continuoiisly  by  a  networic  of  12  samplers 
on-site  and  li  samplers  olf-site.  Oa-she  samplers  are  located  to  give  adequate  coverage  in  the 
event  of  INEL  facility  releases  of  radioactivity.  Seven  off-site  samplers  are  located  iiear  the  site 


boundary  in  communities,  where  possible.  The  remaining  off-site  samplers  are  located  at  distant 
communities  to  provide  background  measurements  for  comparison  with  data  from  boundary  or 
on-site  samplers  that  might  be  affected  by  site  operations.  The  backgrcmnd  (distant)  locations 
are  usually  in  a  crosswind  dir»^on  to  the  site  and  are  sufficiently  remote  to  ensure  that 
radioactivity  detected  is  primarily  due  to  natural  background  or  sources  other  than  site 
operations.  (Ail  the  reported  results  of  specific  nuclides  were  very  near  the  minimum  detectable 
concentration.) 

(U)  The  analytical  methods  for  environmratal  samples  are  carefully  reviewed  to  vmiiy  that  such 
analyses  are  made  with  sufficient  sensitivity  to  verify  compliance  with  appropriate  standards. 
High  reliability  is  obtained  by  a  stringent  quality  assurance  program.  Gross  counting  of  samples 
is  used  for  establishing  tren^  or  for  screening  groups  of  samples. 

(U)  Because  the  e}q)ected  INEL  contribution  to  off-site  dose  rates  is  small,  it  cannot  be  directly 
measured  reliably.  The  most  sensitive  indicators  of  radiological  impacts  of  INEL  operations  are 
the  analyses  of  samples  for  individual  radioisotopes.  The  minimum  detectable  concentrations 
for  most  radioisotopes  permit  calculation  of  dose  commitments  to  the  public  of  0. 1  millirem  per 
year  or  less. 

(U)  The  Snake  River  Plain  aquifer  tiat  lies  beneath  the  INEL  site  senses  as  the  primary  source 
of  drinl'ing  w'ater  aud  irrigation  water  for  crops  in  the  Snake  River  Basin.  On-site  and  off-site 
water  ^ples  are  collected  routinely  to  monitor  for  movement  of  waste  substance  through  the 
aquifer.  Tritium,  stroutjum-90,  and  iodine-129  are  found  in  aquifer  samples  obtained  on-site. 
The  extent  of  the^e  radionuclides  m  the  aquifer  is  documented  in  U.S.  Geological  Survey 
(L^^GS/  reports.  Over  t^ie  last  tew  years,  concentrations  of  these  radionuclides  in  the  aquifer 
have  generally  been  decreasing.  I>!;tcmble  contractions  of  several  other  radionuclides  have  been 
found  in  on-site  aquifer  wells  close  to  the  source  of  the  nuclides.  Gross  alpha,  gross  beta,  and 
tritium  analyses  are  performed  on  drinking  water  samples.  The  average  gross  alpha 
concentration  for  1989  samples  was  1.9  x  10*  ^Ci/ml.  Ihis  average  is  within  the  expected 
concentration  range  of  1.5  x  10*  to  2.5  x  10*  fiCi/ml  for  naturally  occurring  alpha  activity  in 
the  aquifer  underlying  the  INEL  aud  surrounding  areas.  Gross  alpha  concentrations  in  all 
samples  were  less  than  the  IbPA  community  drinking  water  standard  for  gross  alpha  activity  of 
15  x  10*  /iCi/ml.  Forty-four  of  the  2Z0  rite  samples  and  nine  of  the  fifty-four  boundary  and 
distant  samples  showed  gross  beta  concentrations  of  8  ±  4  x  10*  f*Ci/ml  or  lower,  i.e.  near  the 
minimum  detectable  concentration.  Annual  averages  for  gross  beta  acti\dty  at  all  locations  were 
below  the  EPA  community  drinking  water  standard  of  50  x  10*  /iCi/ml. 

(U)  Milk,  wheat,  and  leafy  garden  k.:  ce  are  sampled  routinely  and  analyzed  for  radioactivify. 
All  concentrations  of  iodine-lSl,  strootium-90,  and  tritium  in  miUc  are  well  below  health 
protection  guides.  Wheat  and  lettuce  sampling  results  showed  that  the  concentration  of 
stn)ntium-90  was  near  or  less  tki'U  the  minimuni  detectable  concentrations.  Muscle  and  liver 
samples  were  taken  in  1935  from  she^  that  had  grazed  in  the  northern  and  eastern  grazing  areas 
of  the  INEL  site.  No  man-made  radionuclides  were  detected  in  either  the  muscle  or  liver 
samples  of  the  sheq)  that  bad  grazed  on  the  rite  (Appendix  G). 


(U)  Hiennolumioescent  dosimeters  (TLDs)  are  used  to  measure  ionizing  radiation  exposures  at 
135  on-site  locations,  6  boundary  locations,  and  6  more  distant  locations.  The  TLDs  measure 
ionizing  radiation  e^^sures  from  natural  radioactivity  in  the  air  and  soH,  cosmic  radiation  from 
outer  ^ce,  Mout  from  nuclear  w^^ns  tests,  r^oactiviQr  from  fossil  foel  burning,  and 
radioactive  emissions  £rom  site  operation  and  other  industrial  processing.  The  mean  aimual  TLD 
exposures  for  both  boundary  and  more  distant  locations  are  generally  in  the  range  of  110  to  1  IS 
miUirem. 

(U)  Samples  of  air,  precipitation,  drinking  water,  and  milk  from  Idaho  Falls  and  Snake  River 
water  from  Buhl,  Idaho,  are  amdyzed  independently  by  EPA’s  Eastmn  Environmratal  Research 
Facility.  Under  a  worl^g  agreement  between  the  state  of  Idaho  and  the  DOE,  environmental 
samples  collected  by  the  Radiological  and  Environmental  Sciences  Laboratory  (RESL)  or  the 
uses  have  been  spUt  with  Idaho.  In  addition,  the  DOE,  in  consultation  with  the  State  of  Idaho, 
is  establishing  a  contract  with  Idaho  State  University  to  provide  independent  verification  of  the 
environmental  monitoring  program  at  the  INEL.  I^e  DOE  will  fund  the  program,  and  Idaho 
State  University  will  himish  its  findings  to  DOE  and  the  State  of  Idaho. 


4.0  ENVIRONMENTAL  CONSEQUENCES  (U) 


(U)  The  HHHHH  ^  potential  to  affect  both  the  natural  and  the  human 

environment.  Tliis  section  describes  the  environmental  consequences  or  impacts  that  could  result 
from  continued  materials  and  component  testing  and  construction  of  the  ground  test  facility  in 
support  of  the  HHHHHI 

(U)  The  material  in  this  section  is  organized  by  location  in  parallel  to  the  environmental 
descriptions  in  Section  3.0.  Section  4.2  discusses  the  environmental  consequences  of  program 
activities  that  are  conducted  at  the  materials  and  component  facilities.  Sections  4.3,  4.4,  and 
4.5  discuss  the  environmental  consequences  of  construction  and  operation  of  the  ground  test 
facility  at  the  Saddle  Mountain  Test  Station  (NTS),  the  QUEST  Site  (INEL),  and  the  LOFT  Site 
(INEL),  respectively. 


(U)  State  and  Federal  regulations  pertaining  to 
presented  in  Appendix  E. 


environmental  issues  are 


4.1  METHODOLOGY  (U) 


(U)  This  section  presents  the  methodology  for  assessing  impacts  and  signiricance  associated  with 
the  proposed  action  and  alternatives  for  each  of  the  environmental  resources  addressed  in  the 
EIS.  The  types  and  levels  of  impacts  are  discussed  within  each  subsection. 

(mill)  A  systematic,  interdiscipUnaiy  approach  to  impact  analysis  was  implemented.  The 
j^rproach  involved  the  collection  and  review  of  secondary  data  regarding  program  technology 
and  regional  information  for  the  Continmital  United  States  (CONUS).  As  data  gaps  were 
identified  and  the  need  for  more  specific  information  became  known,  primary  data  collection  and 
research  began.  This  involved  contacting  and  meeting  with  mqjeits  and  contractors  involved  in 
the  research,  development,  and  manufacturing  of  materials  and  components  to  PBR  and 
related  technologies. 

(U)  At  the  same  time,  investigations  began  to  identify  suitable  sites  for  the  ground  testing 
facility.  The  results  of  these  investigations  are  summarized  in  the  Site  Nanowing  Report  in 
^jpendix  C.  This  study  resulted  in  the  identificatioo  of  three  alteraative  sites  at  DOE 
installations;  one  at  the  Nevada  Test  Site  (NTS)  and  two  at  the  Idaho  National  Engineering 
Laboratory  (D>1£L).  As  part  of  the  primary  data  collection  effort,  penonnel  at  NTS  and 
INEL  instaUatioos  were  contacted  to  obtain  additioiuil  stnirce  documents  and  first  hand 
infonnation  tdxMit  the  characteristics  of  the  three  altenuuive  sites  being  considered  for  the  ground 
test  facility. 

S)  Contractors  and  instillitioc  persooiiel  hive  lemained  involved  in  the  program 
bout  the  envinmmental  analysis  process  to  |uovide  accumte  technical  inframarion 
regarding  PBR  technology  and  site  and  r^iooal  chaiacterisrict. 

(U)  FdUowing  dam  coUectioo  and  aaalysU,  meilmds  for  analyzing  the  potent^ 

impacts  were  developed  and  modeling  techniques  were  applied  where  appropriate  (tacluding  the 


RADTRAN  model  for  tran^itation  impacts  and  the  MACCS  model  for  calculating  radiation 
dose  e}qx)sures). 

(U)  Significance  of  the  impacts  is  determined  by  applying  criteria  established  by  the  Coundt  on 
Environmental  Quality  in  regulations  implementing  the  procedural  provisions  of  the  National 
Environmental  Policy  Act  (40  CFR  Pa^  1500-1508).  Significance,  as  presmited  under  the 
CEQ  regulations,  requires  considerations  of  both  context  and  intensity.  The  significance  of  an 
action  must  be  analyzed  in  several  contexts.  For  example,  impacts  may  be  significant  in  the 
immediate  surroundings  of  the  proposed  test  site  location,  but  not  significant  within  the  context 
of  the  entire  DOB  installation  or  surrounding  community.  Intensity  refers  to  the  severity  of  the 
impact.  The  criteria  established  by  CEQ  are  shown  below: 

1)  Both  beneficial  and  adverse  impacts  must  be  evaluated. 

2)  The  degree  to  which  the  prqwsed  action  affects  public  health  and  safety. 

3)  Unique  characteristics  of  the  geogrq)hic  area  such  as  proximity  to  hikoiic  or 
cultural  resources,  paridands,  prime  farmlands,  wetlands,  wild  and  scenic  rivers, 
or  ecologically  critical  areas. 

4)  The  degree  to  which  the  effects  on  the  quality  of  the  human  «ivironmrat  are 
likely  to  be  highly  controversial. 

5)  The  degree  to  which  the  possible  effects  on  the  human  environment  are  highly 
uncertain  or  involve  unique  or  unknown  risks. 

6)  The  degree  to  which  tl»  action  may  establish  a  precedent  for  future  actions  with 
significant  effects. 

7)  Whether  the  action  is  related  to  other  actions  with  individually  insignificant  but 
cumulatively  significant  impacts. 

8)  The  degree  to  which  the  action  may  adversely  affect  objects  listed  in,  or  digible 
for  listing  in  the  National  Register  of  Hi^iic  Places,  or  may  cause  loss  or 
destruction  of  significant  science,  a^hural,  or  historical  resources. 

9)  The  degree  to  which  the  action  may  adversely  affect  an  midangered  or  threatened 
qrecies  or  its  habitat  that  has  been  determined  to  be  critical  under  the  Endangered 
Species  Act  of  1973. 

10)  Whether  the  action  threatens  a  violation  of  federal,  state  or  local  law  or 
requirements  imposed  for  the  protection  of  the  environment. 

(U)  Based  on  preliminary  rescan^  and  analysis,  levels  of  impact  intensity  were  established  for 
each  of  the  environmental  lestHiioe  cau^ofi^  included  in  tlm  impact  analyses.  The  definitions 
of  these  levels  of  impacts  (negligttrle,  low,  modente,  and  high)  are  presented  in  ^ijpendbc  D. 
It  was  also  established  during  the  analysis  that  impacts  in  the  negligible  and  low  categoiies  an 
insigrtificant  and  those  in  the  moderate  and  high  categoiies  an  potentially  idgoificant. 

(U)  TTie  area  of  study  encomfnisses  the  area  within  which  prefect  effects  any  magnitude,  both 
dinct  and  indinct,  might  be  er^ected  to  occur.  This  area  of  study  depends  on  the  ngion  of 
influmice  for  each  environme^  mouroe  catefOty  included  in  the  anilyiis.  S^on  of 
influence  refers  to  the  armi  around  the  ground  test  fadUty  that  has  the  potential  to  be  impacted 
by  lllp  picgiim  coostiuctioo  and  o|Kuitioo  activhki^  The  size  and  chatarteristics  of  the  legton 


varies  according  to  the  particular  environmental  resource  under  consideration.  The  region  of 
influence  for  each  resource  is  defined  as  follows: 

Population  and  EconoiPv  (U) 

(U)  Potential  impacts  to  the  population  and  economy  resource  category  result  from  the  increased 
demands  placed  on  governmental  jurisdictions  to  provide  facilities  and  services  (i.e.,  education, 
health  care,  public  safety,  etc.)  for  increased  population  and  economic  activities  associated  with 
the  construction  and  operation  of  the  program.  The  population  and  economy  region  of  influence 
is  defined  as  the  area  within  commuting  distance  of  tbe  site  where  inmigrating  worlcers  and  their 
families  may  locate  and  require  additional  community  facilities  and  services. 

Land  Use  and  Infrastructure  (U) 

(U)  The  region  of  influence  for  land  use  includes  the  40  hectares  (100  acres)  required  for  the 
ground  test  facility  construction,  the  area  that  may  be  precluded  from  existing  public  use 
activities  during  operations,  the  area  within  a  3  kilometer  (2  mile)  radius  of  the  test  facility 
restricted  from  grazing  during  normal  operations,  and  any  area  that  could  be  potentially 
contaminated  by  radioactivity  in  the  unlikely  event  of  accidrat.  The  region  of  influence  for 
infrastructure  includes  the  region  within  wMch  existing  infrastructure  (i.e.  electrical,  water, 
tran^rtatioo  systems,  etc.)  may  be  affected  by  the  Program  activities. 

lioissCU) 

(U)  The  region  of  influence  for  noise  is  broadly  defned  as  the  area  in  which  increases  in  noise 
level  are  perceived  as  noticeable  by  the  recq)tor. 

■CnUma?.J6LesguKff£  (U) 

(U)  Potential  impacts  to  cultural  resources  result  from  ground  disturbance  during  construction 
acUvities.  The  region  of  influence  for  cultural  resources  is  the  40  hectares  (100  acres)  of  land 
required  for  the  ground  test  facility  and  any  additional  land  required  for  suj^rting  infrastructure 
(i.e.,  access  roads,  power  lines,  water  li^,  etc,). 

S^(U) 

(U)  The  region  of  influence  for  wm^nuclear  safety  is  the  test  facility  site  durii^  construction  and 
the  area  of  potential  impacts  frmn  process  fluids  accidents  during  the  operation  period.  This  is 
tlm  area  susceptible  to  injury  or  damage  frcmi  projectiles  or  fn»u  a  detonation/deflBgnticm  in  the 
unlikely  event  of  an  explosion. 

Stasis  (U) 

(U)  The  region  of  influence  for  waste  is  the  test  futility  site  where  the  waste  Is  generated  as  well 
as  tlw  areas  required  fcv  storage  arid  ultimate  diipoial. 


lQI22Siai2l!y  (U) 


(U)  The  region  of  influence  for  topogn^hy  is  the  40  hectares  (100  acres)  required  for  the  ground 
test  facility  and  any  additional  hind  requited  for  supporting  infrastructure  (i.e.,  access  roads, 
power  lines,  water  lines,  etc,). 

SfifilQS£(U) 

(U)  The  region  of  influence  for  geology  is  the  40  hectares  (100  acres)  required  for  the  ground 
test  facility  and  any  additional  land  required  for  supporting  infrastructure  (i.e.,  access  roads, 
power  lines,  water  tines,  etc,)  and  construction  materials. 

ScismicA^olcanic  Activity  (U) 

(U)  The  region  of  influence  for  seismic  and  volcanic  activity  is  the  area  where  construction  or 
operational  testing  could  trigger  seismic  or  volcanic  events  which  would  be  noticeable  to 
instrumentation  or  human  observations. 

Water  Resources  fUl 

(U)  There  are  two  regions  of  influence  for  water  resources.  One  is  the  area  containing  any 
surface  bodies  of  water  with  sufficient  quantity  and  quality  of  water  to  supply  project  needs 
and/or  experience  water  quality  degradation  and  water  supply  dq)letion  from  program 
construction  or  operation  activities.  The  second  is  the  area  encompassing  the  aquifer  which 
could  supply  project  water  needs  or  be  suscqptible  to  water  quality  degradation  and  water  supply 
dq)Ietion  from  project  construction  or  (^)eiation  activities. 

Mgteofi?lgg^/.Air,Quality  (U) 

(U)  The  region  of  influence  for  meteorology  and  air  quality  includes  the  area  encompassed  by 
the  Intrastate  Air  (Quality  Control  Region  (AQCR)  within  which  tim  ground  test  site  is  locked. 

(U)  The  region  of  influence  for  biological  resources  is  the  area  where  resources  may  be  affected 
directly  or  mdirectly  by  the  Program.  For  construction  activities  the  region  of  influence  is  the 
40  hectares  (100  acres)  required  for  the  ground  test  facility  and  any  land  required  for  supporting 
infia^cture  (i.e.,  access  roads,  power  lines,  water  lines,  etc,).  For  operation  activities,  the 
region  of  influence  is  the  80  kilometer  (SO  mile)  radius  from  the  reference  point  used  for  the 
radiological  analyses. 

Radiological  Impacts  OJ) 

(U)  The  r^n  of  influence  for  potetuial  radiological  impacts  is  the  80  kilometer  (SO  mile) 
rathus  from  the  reference  point  used  for  the  radiological  analyses,  and  the  population  centers 
witido  that  radius. 


(U)  Like  any  new  technological  devdopmeot  program  the  m  program  contains  within  it  an 
element  of  uncertainty.  Because  of  the  inherit  programmatic  uncertainty,  the  inq)acts 
emanating  from  the  program  also  contain  a  degree  of  uncertainty. 

(m^  Four  actions  have  been  taken  to  reduce  the  uncertainty  associated  with  tike  m  program 
impacts.  First,  the  resources  of  the  most  aj^licable  ei^rts  in  many  fields  have  been  and  would 
continue  to  be  a0)lied  to  the  research  program.  This  includes  eiqierts  from  the  fields  of  nuclear 
engineering,  aerospace  engineering,  and  materials  development,  among  others.  Second,  the 
development  program  is  an  incremental  program  that  ensures  the  integrity  and  soundness  of  each 
stq>  of  the  program  before  proceeding  further.  Third,  safety  analyses  are  performed  for  each 
aspect  of  the  testing  including  material  and  component  testing,  ground  testing,  and  flight  testing. 
And  fourth,  conservative  assumptions  are  used  in  all  impact  analyses. 


4  J  MATERIALS  AND  COMPONENTS  DEVELOPMENT,  FABRICATION, 
ASSEMBLY  AND  TESTING  FACIUTIES  (D) 


(Jg)  This  section  describes  the  environmental  consequences  of  the  program 

activities  at  the  materials  and  components  facilities.  The  environmental  consequences  of  each 
facility  do  not  affect  the  ground  test  facility  (i.e.  wastes  generated  at  each  contractor  facility  are 
entered  into  the  nonnal  waste  stream  for  th^  facility  and  do  not  affect  the  waste  stream  of  the 
ground  test  station).  The  facilities  that  are  discussed  in  this  section  include  Brookhaven  National 
Laboratory,  Babcock  and  Wilcox  Naval  Nuclear  Fuel  Division,  Sandia  National  Laboratories, 
Aerojet  P^ulsion  Division,  Hercules  Aero^iace  Corporation,  Garrett  Fluid  Systems  Division, 
Airesearch  Los  Angeles  IMvision,  and  Grumman  Space  Electronics  Division. 

4  J.l  Brookhaven  National  Laboratory  (U) 


IBw  IHBHBH  activities  that  are  being  performed  at  Brookhaven  National  Laboratory 
(BNL)  primarily  involve  the  development  of  refractory  materials  and  coatings  for  the  fiiel 
particles  and  the  hot  frit.  Experiments  at  BNL  are  carried  out  using  existing  furnaces  and  other 
existing  material  testing  laboratory  equipment  and  procedures.  There  is  a  low  impact  on  facility 
infrastmcture  due  to  minor  laboratory  or  laboratory  equipment  modifications  thm  are  required 
for  each  set  of  experiments.  These  modifications  are  normally  handled  by  BNL  personnel  with 
some  on-site  equipment  manufacture  supported  by  suj^liers.  Minor  facility  modification  is 
required  to  conduct  the  Element  Blowdown  Testing  (BI^,  1991).  Mitigations  for  tlm  impact 
on  infrastructure  include  planning  maivities  to  increase  the  efficiency  of  procedures  and 
equipment.  No  additional  hiring  would  be  r«)uired  to  complete  activities.  No 

additional  utilities  would  be  required,  however,  the  exi^g  electrical  siq^ly  might  have  to  be 
ctmditioned  to  be  compatible  with  use  in  an  mqxsriment  CbNL,  91). 


There  is  a  noise  issue  associated  with  the  seven  element  blowdown  experiment.  While 
the  test  is  conducted,  hydrogen  is  vented  frmn  the  test  area  to  the  outside  that  causes  noise  levels 
estimated  to  be  in  exa»s  hf  lOS  dBA  for  less  than  one  second  duration.  The  C^HA  limit  of  1  IS 
dBA  for  IS  minutes  duration  is  not  applicable  due  to  the  extremely  short  duration  of  the  noise 
exposure.  However,  based  on  the  methodology,  the  noise  impact  on  personnel  in  the  vicinity 
of  the  test  area  is  considered  to  be  moderate  because  the  prc^cted  noise  level  would  exceed 
ambient  noise  levels  by  3S  dBA  but  would  not  exceed  OSHA  limits.  Since,  on-sito  personnel 
would  be  inside  the  laboratory  at  least  20  meters  (60  feet)  from  the  test  area  and  since  the  test 
area  is  remote  from  other  BNL  facilities  and  the  public,  the  environmental  consequences  would 
be  insignificant. 

(U)  The  possibility  of  a  hydrogen  detonatioa/defligration  during  the  blowdown  expciment 
would  result  in  a  moderate  impact  on  safety  and  would  tbeitfoie  be  potentially  sigu^cant.' 
The  potential  impact  can  be  mitigated  by  designing,  operating,  and  maintaining  the  hydrops 
system  in  ancnrdanefl  with  all  appropriate  NFFA,  CBA,  and  ASCB  standards  to  ensure  suHtdou 
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protection  for  both  personjiel  ami  on-site  equ^ment.  (Of  particular  note  is  NFPA  Pamphlet  No. 
SOA  for  gaseous  hydrogen  and  NFPA  SOB  for  liquid  hydrogen.)  In  addition,  procedures 
outlined  in  the  BNL  Saf^  Manual  for  the  safe  handling  and  transmit  of  compressed  gas 
cylinders  would  be  followed.  Hydrogen,  both  liquid  and  gaseous,  is  routinely  handled  at  a 
number  of  NASA,  DoD,  private  industry,  and  non-protit  research  cmiters  around  the 
United  States. 

(m|[||)  The  potentially  signiticant  safety  impact  would  be  mitigate^  to  levels  of  insignificanp.fi. 
All  other  enviroomratal  consequences  of  the  HBHOI  program  activities  at  BNL  are 
e}q)ected  to  be  insigniticant  because  they  take  place  in  slightly  modified  existing  facilities  and 
are  carried  out  by  existing  personnel.  The  activities  are  within  the  scope  of  xmitine  (derations 
at  BNL. 

4.2  J  Babcock  and  Wilcox  (B&W)  (U) 

(M|[)  Activities  to  be  performed  at  the  B&W  Naval  Nuclear  Fuel  Division  (NNFD)  in  support 
of  the  HBHBH  program  include  analysis,  design  and  fabrication  of  fuel  particles  and 
reactor  components.  Some  facility  modification  was  required  in  order  to  complex  fuel 
manufacturing  activities  resulting  in  a  low  impact  on  facility  infrastructure.  Mitigations  for  the 
impact  on  infrastructure  include  planning  activities  to  increase  the  efficiency  of  procedures  and 
equipment.  The  proposed  facility  modification  plans  were  subjected  to  tire  facility  modification 
review  prxxress  to  ensure  that  all  safety  smd  licensing  considerations  were  adequately  addressml. 

HBHHH  program  activities,  including  manufacturing,  tet^g,  and  administiative 
would  utilize  less  than  one  percent  of  the  total  B&W  facility  ^)ace  at  tire  Mt.  Athos  site.  All 
employees  involved  in  program  activities  are  considered  basdiire  wiUr  no  increase  in  total  B&W 
employment. 

W  ^  HBHHHi  program  activity  descriptions  were  reviewed  and  the  NNFD 
Licensing  management  rqpresenutive  determined  that  these  proposed  activities  were  within  the 
sc<^  of  routine  operations  currently  authorized  at  B&vV  by  mdsting  licenres  SNM-42  and  SNM- 
778.  (There  are  no  pamenr  provisions  of  these  licenses  that  are  qpecifre  re  the  program). 
Specific  qpeiaUons,  however,  would  require  detailed  safety  analyses  and  subsequent 
review/^)proval  by  the  Internal  Nuck«r  lice^g  Board  through  the  Ucew  Evaluation 
system^  The  im]^  of  storage  and  handling  of  Special  Nuclear  Material  (SNM)  on  facUity 
skety  is  anticipate  to  be  negligible  as  there  are  adequate  facilities  to  provide  for  accountability 
and  approved  safe  storage  of  the  SNM.  Tbe  SNM  inventory  for  (be  HHHHHI  program 
would  account  for  only  a  snuUpenrenUge  (4‘KNFD's|X)ts^sk)0  limitof  60,(XX)kgs  (66tons) 
ofU-23S. 

(fm)  Program  activities  would  have  i  negligible  impact  on  waste  operatiims  at  B&W.  Low^^ 
level  radioactive  waste  generated  at  B&W  is  eh^jped  to  Chemical  Nuclear  Systems  Inc.,  a 
licensed  and  approved  treatment,  storage,  and  disp^  (TSD)  facility  located  at  Bamweli,  South 
Carolina,  for  disposal.  The  quantities  low-4le^  radioactive  waste  that  would  be  i^iretaied 
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HHIBHIH  ^vities  are  estimated  to  be  less  than  1  kg  (2.2  lbs)  pm*  month.  The 
waste  wmd^e^^^ed  with  other  B&W  LLW  and  shijpped  in  DOT  certified  containers  on 
an  exclusive-use  vehicle.  Small  quantities  of  mixed  warte  in  the  form  of  contaminated 
trichloroethylene  (TC^  would  be  generated  and  stored  on-site.  No  high  bvd  radioactive  waste 
would  be  generated. 

(^Q)  The  impacts  of  the  HHSBHH  activities  at  B&W  NNFD  are  expected  to 

be  negligible  b^use  they  take  place  in  slightly  modiried  existing  focilities  and  are  carried  out 
by  existing  personnel.  The  activity  are  within  the  scqje  of  routine  operations  at  B&W.  In 
action  to  NRC  licenses,  B&W  has  all  ^hcabte  pennits  needed  to  conduct  III  program 
activities.  Hazardous  wastes  generated  at  B&W  are  disposed  of  in  accordance  with  RCRA 
requirements.  Therefore,  the  environmental  ccmsequences  would  be  insignincant. 


4*23  Sandia  National  Laboratories  (U) 

program  activitms  that  are  performed  at  Sandia  National  Laboratories 
tests.  Critical  Assembly  Esqyeiiments  (CX),  Particle  Nuclear  Tests 
(PNT),  and  Nuclear  Element  Tests  (NET).  Aj^roximately  lOQ  fall  and  part  time  persons  are 
required  to  compli:^  the  proposed  activities  in  su{^rt  of  the 

this  number  represents  a  small  pett^mge  of  the  total  SNL  workfcuce  it  is  anticipated  that  the 
impact  on  the  facility  tafrasttuoure  at  SNL  wmild  be  negligible. 

(U)  Each  imyymm  program  test  series  ccmducted  at  SNL  has  been  or  would  be  ns^viewed 
by  tlic  Sandia  Internal  Review  and  Af^roval  System  (SIRAS)  to  ensure  that  pit^  Sirfety 
a^yses  are  performed  for  each  ttew  experiment,  and  ^  psiqpo^  experintents  are  properiy 
plan!^,  documented,  revtewed  and  jfipproved. 

(U)  The  CX  experiments  have  dt^erroiaed  by  DGS-AIbuquerque  to  ^  w  Hkte  the 
of  the  types  of  experiments  itoriaaUy  in  Area  V  at  the  Sandia  Pulse  Reactor  (SPR) 

facility.  Administrative  cmitrois  asmse  that  the  t^mbinalton  of  the  r^her  SPR  fiu^Eity  a^viti^ 
and  the  CX  openuioas  do  nm  ex<^  the  fissioa  product  and  faditmuelide  ittee  envelope 
authorized  by  DOE  for  the  SPR  faci%,  A  NMIAP  permit  is  not  required  for  CX  since  the 
CX  would  m  produce  new  mrclides  (smSomidkii#  which  m  not  pm^iced  by  Ute 

SPR). 

(U)  The  PIPE  tests  have  been  and  the  series  ase  being  ftedbirned  to  toe  Annular  Coie 
Sescaith  Reactor  (ACRR).  sa^y  ihalyses  were  pt^ormed  as  part  of  expesim«m 

eviluatioa.  internal  SNL  reviisws  concluded  toat  toe  teste  were  wdl  witoto  the  technical 
SpecUlcations  envelope,  mrd  as  a  result,  DOE-A|^  ^sdcurnaESice  was  not  required.  The  NBT  t<^ 
series  to  c^nenUr  scheduled  to  begin  to  ^  1991  and  would  also  be  rt^wed  by  $IRAi  ahd 
DOE-Albuqui^q^  to  if  toe  test  toitos  to  wUhin  toe  c£  routine  dp^iatotts  at 

.  '  ■ 


(SNL)  include  the  PIPE 


(ft  Ail  waives  by  toe  jjjHNSIRBSMS  Ptogtam  acrivities  at  $1^  wouhl  bo 

tad  ditpoi^  of  in  acooidiace  wito  ipitocahib  1X3^  reti^itoetoento.  Tito 


impact  on  waste  management  systems  is  anticipated  to  be  negligible  as  all  waste  generated  at 
SNL  from  HHHBHBI  activities  can  be  handled  under  existing  q)erational  conditions. 

(U)  The  impact  of  the  HHGSHI  program  activities  at  SNL  are  expected  to  be  negligible 
because  they  take  place  within  existing  facilities  and  personnel  requirem^ts  .«nd  are  within  the 
scope  of  routine  q>erations  at  SNL.  Iberefore,  tte  environmental  consequences  would  be 
insignificant. 

4  J.4  Aerojet  Propulsion  Division  (U) 

(U)  Fabrication  of  test  subcomponent  level  hardware  for  the  HBHHHSlil  program  would 
be  perfonned  by  Aerojet  at  its  Sacramento,  California  facility.  would  be  used 

activities  and  no  additional  utihti^  would  be  nsquirsd.  Combined 
operations  in  the  machine  shq),  weld  shop,  and  engineering  test  area  would  not  exceed  one 
percent  of  total  cap^ility.  All  areas  of  the  platelt^  shop  would  be  involved  at  one  time  or 
another  but  only  at  about  3  %  of  the  ttnal  rime  avaliable.  fifteen  pec^le  required  to  complete 
the  pressed  activities  are  curresdy  employed  at  the  facility  Oioran,  lP90a). 


(U)  The  impacts  of  the  m  activities  at  Aerqf^  are  e]q)ecied  to  be  negligible  because  they  take 
place  in  slightly  modified  existing  facilities  and  are  carried  out  by  existing  personnel.  The 
activities  are  withut  tl^  so(^  of  routine  at  Aerojet.  Therefore,  tte  etivirtxnaental 

consequences  would  be  insignificant. 

4J1.5  Hercul^  Aem^iace  Ceii^ration^ 

Destp,  amuyids,  fabrication,  and  tasting  of 

in  j^apa>  0^  These  are  similar  to  rocikigt  nmtzle  components 

th^  have  been  mami^ii^ted  and  tested  for  Wm  programs  with  exccfrtioa  of  the 
K^uifciEei^  iDf  ^rNiyal  in  a  The  design  and  taasufai^ire  of  ihete 

smf<surcs  does  nc^  constitute  a  "new*  techaok^  Kcrailes  and  a  very  sa»H  portion 

of  the  aojmal  woriioad  at  the  famiiiy  1^^ 

(XI)  All  in  musring  facilities  and  do  not  requite  the 

toing  oi^  aMriooal  personnel.  The  mat^i^  that  are  fsbricated  at  Hcxeulos  are  neither 
daidh&d  nor  and  would  refuho  jho  spedal  inorage.  Hlfastes  as  a  se^  of  the  imi 

acrivitli^  would  Include  hot  hydrogen  gas  ((^)  nod  minute  of  msthani^  niobium 

ortude,  and  l>'cafbide  1^1). 


(0)  The  impaai^tbyilprogr^  activte  id  Hercules  ue  eipbeted  to  te  negli|i!^ 
they  takse  piatx.  in  existing  facilities  and  are  canried  out  by  existing  the  acriidthst  aie 

within  the  scope  of  roifrine  #csaUenj «  Hercales.  Tbeiefore,  the  (ssyitomj^^  exmsequeoces 


4^.6  Garrett  Fluid  %sSess$  <U) 


^  S^S^SIEfSS  OB^ctcd  by  tte  Garsett  Fluid  Systeeas  Division  (GFSD)  aie 

be^perfonnsdMtwoIoc^tnu;  GFSD  Te^  and  C^RSD  Ssn  llan,  AZ. 

Activittss  at  Teraoe^  Adzcm  OB 

BSSBBIS^Ii  progTam  acdvMe^  that  aie  psrfonced  by  GFSD  at  the  Te?Qpe,  AZ  ik,iMty 
ioclii^  devek^me&t  tests  on  ayogenic  flow  control  cocfflaenlsasw^aaonthe  ntibuie  secdon 
of  the  Tuibo  Fump  Assembly  (IFA)  in  vaiions  i^rasss.  AH  SSBBBSS  would 

be  perfonned  in  existing  fEU^ities  at  GFSD.  No  addittmial  utilities  are  require  to  pctfonn  the 
^vities.  Approximat^y  ten  pec^e  are  needed  to  conqtlete  the  piopo^  activities,  all  of  wkmt 
are  cuirenUy  employed  ^  GFSD  (GFSD,  1991).  Tbere  axe  ik>  regulated  sniMkms  cs  effhu^its 
as  a  result  of  |||§  testing  and  na  poiuits  axe  xetpiied. 

(13)  The  impacts  of  die  program  activides  at  GFSD  axe  m  hs; 

negligible  b^use  they  take  pkce  in  sUghdy  modified  existing  f^titi^<  and  axe  caxiied  tmt  by 
exiting  personnel  activities  axe  compaiable  in  to  present  activities  at  GFSD 
involve  materials  and  material  tpiandties  that  are  loudsely  used  for  many  other  programs  at  the 
facility.  Thesefgie,  ^ ’je  savixoamsnt^  coQseqo«^»s  wc^  be  iaagnificant. 

(U) 

^  activities  perfcmned  at  the  GFSD  San  Ttm  facility  include  development 

tests  that  would  be  conducted  on  die  hydiogen/oxygmi  comlwster  and  liquid  hydrogesi 
capabilities  tc  provide  a  testing  ^viionment  for  comj^nmits  and  sub'as.semblies.  The  Hot 
Hydrogen  Gas  Generating  (HHGG)  tett  faciihy  is  local^  cii  a  new  GFSD  tease  of  44  hectares 
(110  acres)  of  Gila  River  Indian  Rcsexvatioc  1^.  The  impact  on  laud  use  is  amicqiated  to  be 
negligible  as  there  would  be  only  miuor  reduction  in  dm  siqiply  of  vacant  de^^dcpabte  or  usable 
land.  Anproximatdv  six  people  are  needed  to  complete  the  proposed  progam 

activities,  there  would  be  no  new  additirms  to  the  present  baseline  staff  requiimnents  at  San 
Tan  facility. 

(U)  The  additional  0Q>^te  utilities  required  to  perform  the  acdvittes  at  San  Tan  include  an 
dectiical  support  systmn  of  500  kVA  which  us^  a  480/277  volt,  three  phase,  four  wire, 
grounded  distribution  system  and  one  additional  cm-site  19,000  liter  (5,000  gal)  water  storage 
tank  to  support  test  cooling  and  sanhation  needs.  The  existing  d«:tiical  siqi{>oit  system  contists 
of  a  502  kVA,  3  phase,  four  wire,  grounded  distribution  systmn  while  the  existing  water 
c^)acity  consists  of  four  tanks  with  a  total  dqsacity  of  136,000  liters  (36,000  gd)  (Sdmltz, 
1991).  Although  the  additional  water  required  in  support  of  activities  requires  only  a  14 
percent  increase  in  on>site  water  capacity,  the  additional  supporting  etectiici^  requited  would 
double  the  electrical  infrastnicture  at  San  Tan.  Because  an  additioital  dectrit^  system  wcjild 
be  required  to  avoid  overloading  tlm  existing  tedlities  for  protracted  period^  a^  causing  a 
reduction  in  service,  the  impact  on  infrastructure  is  anticipatod  to  be  moderate  (and,  tiierefore, 
potentially  significant).  The  impact  can  be  mitigated  to  indgnific^t  levels  by  installing  the  line 
along  existing  corridors  (i.e.  existing  itmds  and  wateriines). 


CD)  Noise  as  a  lesult  ^SSHH^SS  ^  astk^i^  ^  be  high  s&  ih$y 

wc^d  ambls^  ocHse  Isvds  by  3S  dEA.  asMi  may  exceed  0$HA  f  'ilK»t 

^^tposaiie.  Situs  wod;^.  woqld  wear  bsasisg  prc^sctksi  as  nsesssaty  asd  tee  test 

ai^  u  tem^  fsom  the  isaras  heundssy,  the  eQvdnmmeotal  csmssquiiasces  ar^  st^ 
c^usi^si^  ^gsi^oant.  The  ^smuhtlvs  sioi»  iii^iacts  as  a  tesoh  of  Sas  Thn  aedvi^  are 
afideij^ded  to  Is  segUg^ie  as  ^  oew  HHGG  is  remote  ftom  the  exkdsg  areas. 
Thet^Rse,  die  eavin^ia^tsl  cm^seqaeaces  from  cumslalive  amse  inqiacis  would  be 
iasigaiflcasL 

(U)  The  qpmdng  cooditbAs  that  e-mild  be  achieved  dating  die  test  activkies  are  within  the 
scqs  of  routine  qo^aadon  at  Ik:  San  Tan  fadh^.  large  liquid  hydro§s&  systenss  have  been 
previously  st  this  facility  assd  are  comj^iable  to  fneseot  work  adivhiesc  is  a 
potentially  sigQxdcant  safety  issue  r^ardl<tg  d»  release  of  hot  hydrogen  into  the  atmosp!^  and 
thepot^i^  liqpact  of  therm^y  luduc^  tuibuleace  efSsets  on  low  flying  small  siremft  GFSD 
has  standard  procedures  to  nod^  area  pilots  of  die  test  scherhile  S7«i  exclude  low  flying  aisciaft 
over  the  site  during  test  periods,  thus  effeedvdy  mitigating  the  signiBcance  of  the  inqiact 

(U)  Waste  materials  generated  ^  the  San  Tan  ir^ility  as  a  result  of  [Q  aedvities  include 
cryogenic  hydrogen  and  hydrogeai  rich  steam  burned  at  a  rate  of  57,,000  liters  (15,000  gal)  in 
less  than  one  hour  through  a  flare  stack.  There  are  no  r^ulated  muissions  or  effluents  as  a 
result  of  testing  and  uo  water  or  air  permits  are  required.  Hazardous  materials  txmsisdng 
primarily  of  liipild  oxygen  and  liquid  hydrogen  would  be  transited  in  accordance  with  DOT 
regulations  and  bandit  and  stored  in  accordance  with  DOD  reepmemoQts.  instructions  for 
^  HKKHBHi  operations  would  be  written  and  approved  by  a  lab  Safety 

Engineer  and  Divlrion  Safety  Manager. 

(U)  Based  on  the  Environmental  R^it  pr^^iared  as  a  part  of  die  lease  transaction,  the  impacts 
to  biological  resources  as  a  remit  of  facility  operation  are  anticipated  to  be  negli^ble  (GFSD, 
1991).  .^roximately  0.4  hectares  (1  acre)  of  land  wraild  be  cleared  of  vegetation  for 
construction  activities.  Aside  Bom  the  few  grtHind-dwelling  animals  which  would  lose  burrows 
because  of  building  pads  and  access  toads,  most  wildlife  would  be  unaffected  by  the  Bmilities 
preposed  for  the  44  hectare  (1 10  acre)  site.  Only  the  areas  required  for  the  few  structures  and 
access  roads  would  be  cleued  of  vegetation.  The  agreement  with  the  Gila  River  Tribal 
Reservation  .\dmmi5trution  regarding  tk:  protection  of  certain  plant  species,  including  the 
saguaro  cactus,  would  be  strictly  adhered  to  during  all  construction  and  operation  activities. 
Buildings,  roads  and  other  construction  would  be  located  to  avoid  moving  large  saguaro  cacti 
where  possible,  If  it  becomes  necessary  to  imove  a  saguaro,  it  would  be  tran^rted  to  a  more 
^pnpriate  location  on  site  under  the  authcirity  of  the  tribal  administration.  The  lease  agreement 
and  permitting  process  protect  native  plant  qiecies.  Buildings,  roads  and  other  construction 
would  be  located  to  avoid  moving  large  saguaro  cacti  wheie  pos^le.  AH  native  plant  r^ocatkm 
would  be  under  tire  permitting  process  and,  as  a  result,  no  ^gnificant  impacts  to  v^etation  are 
eiqiected.  No  significant  impa^  to  cultural  resources  aie  expected. 

(U)  The  environmental  consequences  of  the  activities  at  San  Tan  are  expected 

to  be  not  significant  based  on  tiie  implementation  of  mitigation  measures  to  infrastractuie,  noise, 
and  safety,  the  ctmdusions  of  the  Environmental  Rqpoit  which  summarizes  the  inqiacts  of 
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Sas  Tsa  faci^,  aad  aomitmeot  to  txansplant  cattve  plant  ^>ecies  and  the 
lemot^iess  tte  installatiogt  (GFSD,  1991). 


AedvMes  at  the  Aisgsai)ciLl^Aigeles_DivisiQO  (U) 

(U)  Development  tests  would  be  conducted  in  exisdog  test  cells  located  in  the  test  laboiatozy  of 
Aisesearch  Los  Angeles  Division  (AL.AD),  AHted  Signal  in  Tonance,  Califomla.  Inert  fluids 
would  be  used  in  place  of  cryogenic  hydrt^.  Waste  materials  as  a  result  of  these  tests  consist 
of  ^jpjoximateiy  37,000  liters  (10,000  gal)  of  water  or  cryogenic  nitrogen  vi^wrized  to  a 
gaseous  phase  and  exhau^  into  the  atmo^here.  Imjacts  art  expected  to  be  negligible. 
Therefore,  enviionmmitai  cossequ^ices  of  the  program  activities  at  the  ALAD  fadliQf  axe 
anticipated  to  be  insigniflcant. 

4J.7  Cktinmian  Space  Electronics  Division  (U) 

(U)  All  the  activities  that  have  and  tl^  would  be  performed  at  Grumman  occur  in  existing 
laboratories.  The  Grumman  testing  includes  simulation  of  instrumentation  and  controls  using 
in-line  equipment  and  arc  considered  to  a^ligible.  Therefore,  no  significant  enviromaental 
consequences  at  the  Grumman  facility  are  erqrected  as  a  result  of  program 

activities. 


4  J  SADDLE  MOUNTAIN  TEST  STATION  (SMTS)  -  NEVADA  TEST  SITE  (NTS)  (U) 

(U)  Hiis  secdoii  discusses  the  cjq^ected  environmeutal  consequ^ces  of  cocstroctmg  and 
curating  the  proposed  ground  test  feciility  at  the  SMTS  at  the  NTS.  The  discussion  includes 
potential  non-radiological  impacts  as  as  radiological  impacts  that  result  from  routine 
(^imations  and  as  a  result  of  ^normal  events  or  accidrats. 


Construction  of  new  facilities  wmild  be  phased  to  initially  provide  a  sub-scale  facility 
to  accommodate  FtPEI  and  mini-GTA  testing.  The  sub-scale  would  be  mq}anded  later 
to  provide  the  full-scale  facility  necessary  to  complete  the  proposed  activities  in  support  of  the 
myyyOQ  Program.  These  activities  include  the  E^,  GTA  and  QTA  testing.  Impacts 
associated  with  both  the  sub-scale  facility  and  the  full-scale  facility  are  described  in  the  following 
sections. 


4.3.1  Socioeconomics  (U) 

4  J.1.1  Population  and  Economy  (U) 

(U)  Construction  of  the  sub-scale  and  full-scale  facilities  at  SMTS  would  each  require  an 
approximately  ei|!hteen  month  period  with  an  average  work  force  of  35  employees  and  a  peak 
work  fop^  of  about  100  employees.  The  test  facility  engineering  and  construction,  and 
associated  oversight  activities,  woidd  be  performed  by  existing  personnel  currently  subcontracted 
at  the  Nevada  Test  Site.  The  hiring  of  a  significant  number  of  additional  personnel  is  not 
anticipated.  The  construction  activities  are  anticipated  to  have  a  negligible  impact  on  either  the 
population  or  the  economy  of  the  NTS  and  the  surrounding  area.  Therefore,  the  environmental 
consequences  would  be  insignificant. 

(U)  There  would  be  a  work  force  of  no  more  than  60  technical,  security  and  administrative 
personnel  during  the  ground  test  opeiadons.  Hiring  of  additional  personnel  is  not  anticq>ated. 
The  work  force  r^resents  ordy  1  percent  of  the  NTS  labor  force  of  5, (XX).  No  additional 
demand  would  be  placed  on  services  and  facilities.  The  impact  of  operations  personnel  on  the 
population  and  economy  would  be  negligible.  Therefore,  the  environmental  consequences  would 
be  insignificant. 

4.3.1  Land  Use  and  Inlhutructure  (U) 

(U)  Construction  of  the  ground  test  facility  would  require  approximately  40  hectares  (100  acres) 
of  land  at  the  SMTS'.  This  is  only  0.01  percent  of  the  total  land  area  of  the  NTS  [350,000 
hectares  (875.000  acres)].  Chapter  2  describes  the  additional  infrastrachire  required  such  as 
gravd  roads,  power  lines,  and  phone  lines.  Construction  if  the  SMTS  would  require  connecting 
to  existing  roads,  power  lines  and  telqrhone  lines. 

(|||H|)  There  do  not  aj^pear  to  be  any  signincant  issues  ctmeeming  land  use  at  the  proposed  site 
as  the  area  is  not  currently  used  or  occupied.  Tbs  NTS  is  intended  for  nuclear  testing  so  the 
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proposed  activity  is  consistrat  with  the  NTSC’s  mission.  There  are  no  known  mineral  resources 
at  the  SMTS.  The  III  program  is  not  inconsistent  with  NTS,  Nye  County,  or  State  of  Nevada 
plans  for  thtn  area.  The  SMTS  is  suffici^tly  removed  from  other  testing  areas  to  preclude 
interference  with  underground  testing  and  odtm*  activities. 

(U)  Since  the  construction  of  the  SMTS  would  be  compatible  with  existing  NTS  land  use,  would 
cause  only  minor  reductions  in  the  supply  of  vacant  land,  and  would  have  no  noticeable  effect 
on  operating  practices  or  require  additional  equ^ment  or  facilities,  the  impact  of  construction 
of  the  SMTS  on  land  use  and  infiastnicUire  would  be  n^ligible.  Therefore,  the  environmental 
consequences  would  be  insignificant. 

(U)  The  potential  impact  of  SMTS  operations  is  assessed  for  the  immediate  area.  A  major 
accident  could  preclude  the  use  of  the  immediate  area  for  several  days.  However,  there  are  no 
special  use  areas  such  as  farmland,  fioo<^hdns,  and  wetlands  at  the  proposed  testing  location. 
The  NTS  is  dedicated  to  nuclear  testing.  Since  the  operations  at  SMTS  would  not  result  in  a 
change  in  land  use,  the  impact  of  operations  on  land  use  would  be  negligible. 

(U)  Operation  of  the  SMTS  would  not  require  additional  facilities  or  equipment  from  the  local 
infrastructure.  Therefore,  the  operation  of  the  ground  test  facility  would  have  a  negligible 
impact  on  infrastructure.  Therefore,  the  environmental  consequences  would  be  insignificant. 

4J.1J  Noise*  (U) 

(U)  Construction  equipment  would  increase  noise  levels  at  the  SMTS.  Large  internal 
combustion  engine-powered  mobile  construction  equ^ment  can  cause  sound  pressure  levels  of 
90  dBA  or  more  at  {qrproximately  17  meters  (50  feet).  These  noise  levels  could  affect  workers 
if  protective  measures  are  not  implemented.  Protective  measures  include  following  OSHA 
workplace  noise  regulation.  (The  actual  noise  limit  varies  depending  on  the  total  time  of  daily 
exposure.  The  limit  for  an  8  hour  erqposure  is  a  time-weighted  average  of  90  dBA.  The  limit 
for  IS  minutes  or  less  is  1  IS  dBA.)  Noise  caused  by  construction  activities  would  be  monitored 
by  the  REBCo  Industrial  Safety  Office  and  wofirers  would  be  required  to  wear  appropriate 
hearing  protecticm  as  necessary. 

(U)  Non-project  related  personnel  on  NTS  would  not  be  affected  by  construction  noise.  They 
would  be  at  least  10-12  kilometers  (6-7  miles)  away  from  tenting  a^vities. 

(U)  Ait^  outside  the  NTS  are  not  likely  to  experimice  any  noticeable  increase  in  noise  levds 
associated  with  construction  because  of  the  over  23  km  (14  mi)  distance  frtmi  die  SMTS  site  to 
the  nearest  NTS  boundaries.  Nearby  cmmnunhies  would  be  out  of  range  of  the  noise  [at  least 
30  km  (20  mi)  away]  such  that  sensitive  reoepcors  such  hoqiitals,  schools  and  rraidences  would 
not  be  affected  by  tte  noise. 
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(U)  Significant  noise  levds  (>110  dBA)  for  shott  infieqncmt  periods  are  esqiected  to  be 
associated  with  the  ground  testing  activities.  Hie  noise  would  be  gmerated  on  an  intennittent 
basis  during  the  scheduled  qieradonal  testing  sequence  with  a  maxhnum  of  10  to  12  tests 
operating  for  up  to  1000  seconds  each  over  a  one  year  period.  As  widi  the  noise  grai^ated  by 
constnuiion  activities,  only  on-site  personnel  would  be  affected  by  the  noise;  during  operations, 
all  iKm-essmtial  p^sonnel  would  be  excluded  fiom  the  test  site  and  statioiuMl  far  enough  away 
[5  km  (3  mi)]  to  preclude  adverse  inqiacts.  Appropriate  protective  measures  would  be  used  to 
lower  ^e  impact  of  testing  noise  on  qierating  personnel.  All  essential  personnel  would  be 
required  to  remain  in  the  control  bunker  for  safety  puiposes.  While  this  structure  provides  a 
formidable  barrier  to  sound  pmietrarion,  protective  devii»s  would  be  available  and  used  should 
the  sound  levels  be  above  OSHA  standards. 

(U)  Nearby  communities  wtxild  be  out  of  range  of  the  noise  [at  least  30  km  (20  mi)  away]  and 
sensitive  recqitors  within  them  would  not  be  affected  by  noise  levels  due  to  operations. 

(U)  Construction  noise  would  be  raised  above  ambient  levels  (22-38  dBA)  by  more  than  the  high 
sig^cance  criteria  level  of  35  dBA  and  cmild  exceed  the  OSHA  8  hour  long-term  mqmsure 
limit  (see  ^rpendix  D).  In  addition,  noise  from  normal  operations  would  be  raised  above 
ambient  levels  by  more  than  the  high  significance  criteria  level  of  35  dBA  and  could  exceed  the 
OSHA  short-term  eiqxisure  limit.  Therefore,  the  impact  of  construction  and  cqierations  activities 
on  noise  would  be  Ugh  and  the  oivironmental  consequences  could  be  potentially  significant. 
However,  because  there  are  no  sensitive  receptors  in  proximity  to  the  site  and  bemuse  hearing 
protection  is  required  for  opetaidons  personnel,  the  environmmital  consequences  would  be 
insignificant. 

4  J.1.4  Historic  and  ArdsaeUogical  Resources  (U) 

(U)  Construction  and  operation  of  the  proposed  ground  test  facility  would  not  impact  sites  listed 
in  the  National  Register  of  Historic-Places.  Archaeological  surveys  of  the  proposed  site 
including  power  line  and  access  road  routes  as  wdl  as  the  water  supply  well  have  been 
conducted  by  the  Desert  Research  Institute.  The  surv^  recorded  and  collected  artifacts  from 
five  small  sites  along  die  proposed  road  s^imente,  power  line  corridor,  and  in  the  center  of  the 
project  area  (SNL,  1990b).  These  sites  are  not  eligible  for  the  National  Register  of  Historic 
Places.  The  sensitive  area  S103183MV14  ideiUified  during  the  1983  DRI  cultund  msources 
survey  located  in  tl»  vidnity  of  the  water-iiqi|dy  wdl  would  be  flagged  and  left  undisturbed. 
Because  no  resources  possessing  scientific  or  culhinl  significanoe  are  affeded,  the  ccNDStrudum 
of  the  proposed  test  fKiUUty  would  have  iw  adverse  impact  OS  historic  properii^^  Cmcmeoxx 
from  the  State  of  Nevada  Department  of  Cmue^vatiaii  and  Resources  has  been  revived  (see 
Appendix  10. 

(U)  Although  detailed  oiltuia}  surveys  have  not  been  performed  for  the  power  line  and  wsteriine 
leading  to  the  water  supply  wdl,  the  piolabiUty  of  the  existence  of  si^icant  archeoSogicai  or 
historical  sites  is  rxmsideied  low.  There  is  a  prosihility,  however,  that  some  prehistoric  cultural 
lemains  such  as  isolated  aitifactt  and  scattered  j^ne  ch^  and  flakes  may  beetsoountM  The 
level  of  im^  of  these  facilities  oo  arcbeoloi^tea!  and  1^  therefore,  is  rated  as 

low.  This  would  be  cousistem  with  the  fin^  of  oiitturaf  surveys  Uiat  lave  been 


p^oimed  dsewheie  in  the  Mid  Valley  area.  Prior  to  any  ground  distnitemce,  dialled  cultural 
resource  surveys  would  be  undertaken  and,  following  consultatioRwirii  die  Nevada  State  Historic 
Preservation  Office  (SHPO),  appropriate  mitiption  measures  would  be  implemented  prior  to 
construction  if  these  are  required  for  SHPO  concorrence.  MItiption  measures  would  include 
1)  identffic^on  and  recovery  of  artifiBcts,  2)  re-routing  of  the  power  and  wat&r  lines,  and  3) 
flagging  of  sites  to  be  left  undishnbed.  As  a  result  of  SHPO  con^tarion  and  Implemmitation 
of  any  required  mitigation  measures,  impacts  would  be  low.  Therefore,  the  environmental 
consequmices  would  be  insignificant. 

4<3.1J  Safety  (U) 

(U)  The  design  of  the  ground  test  facility  has  no  unusual  features  that  would  increase  worker 
hazards  during  construction.  Mitigation  includes  ensuring  that  all  construction  activitU^  would 
be  carried  out  in  compliance  with  aU  applicable  r^ulations  (i.e.  OSHA,  National  Electric  Code, 
National  Fire  Protection  Code,  DOE,  etc).  No  additional  occupational  impacts  beyond  those 
currently  experienced  in  construction  at  NTS  are  e^qiected.  Therefore,  the  impets  of 
construction  on  safety  would  be  low  and  mitigable.  (Radiological  safety  issues  during 
construction  are  discussed  in  Section  4.3.4. 1.) 

(U)  Operational  safety  issues  include  hydrogen,  helium,  and  oxygen  storage;  Effluent  Treatment 
System  operation;  seismic  and  volcanic  events;  and  non-radiological  accidmi^^.  (Radiological 
accident  issues  are  addressed  in  Section  4.3.4.)  Each  safety  issue  is  discussed  below: 


(l^  There  would  be  multiple  hydrogen  storage  vessels  at  the  ground  test  facility.  Current  plans 
for  the  sub-scale  facility  include  approximately  420,0(X)  liters  (110, (XX)  gal)  of  low  pressure 
liquid  hydrogen,  115,000  liters  (30,000  gal)  of  high  pressure  liquid  hydrogen,  and  310  n^, 
(11,000  ft’)  of  high  pressure  ambient  temperature  hydr^en.  Storage  quantities  could  Increase 
Ity  a  fa(^  of  two  for  the  M-scale  facility.  If  the  ETS  is  cooled  by  cryogenic  hydrogen  the 
amount  of  bydrogem  required  would  increase  by  an  additional  factor  of  two.  All  high  pressure 
tanks  would  have  10-15  cm  (4-6  in)  tidek  steel  walls  which  would  provide  significant  protectiem 
from  penetratitm  by  external  projectiles  (SNL,  1990a). 

(U)  Hydrogen  is  very  reactive  in  an  oxygen  enviremmeot.  The  limiting  oxygen  index  (the 
percemage  by  volume  of  oxygen  required  to  propagate  a  flame)  1$  very  low,  only  five  percent. 
Hydrogen  may  be  ignited  by  sparks,  open  flames,  or  hot  suifim.  A  source  of  energy  as  low 
as  human-induced  !mdic  ele^iicity  may  ignite  the  hydrogen.  This  is  an  order  of  magnitude  less 
energy  than  is  required  to  ignite  oi^  reaedve  materials  such  as  methane  and  gasoline  (McCarty, 
et  al.,  1981;  Sax,  1984).  Details  of  the  hydrogen  safety  measures  are  discussed  in  Sections 
2.3.2.2.1,3.1  and  2.4.3.  (Safe  dodgo  and  safety  procedures  would  be  required  as  pari  of 
program  policy.  However,  details  of  the  design  are  not  yet  available). 

(U)  There  are  two  main  concern  associated  with  hydrogen  is  fire  Mure  to  inert 

the  system.  If  the  hydrogen  storage  tanks  are  not  purged  of  oxygen,  deflagration  and/or 
dettniation  could  result.  Second,  is  the  ixmibility^^^  kiks*  Small  leaks  may  occur  around 


piling  connections  and  laige  leaks  are  possUib  during  equipment  ^ures.  As  the  escaping 
hydiogra  mixes  with  air  the  potential  for  deflagration  and/or  Hetfinatinn  would  exist. 


(U)  Hie  hydrogen  system  would  be  designed,  operated,  and  maititain^i  in  accordance  with  all 
iq^rqiriate  NFPA,  CGA,  and  ASM£  standards  to  ensure  sufficient  protection  for  both  personnel 
and  on-site  equipment.  If  a  nqmire  should  occur,  only  a  portion  of  die  theoretical  maTfiinn"^ 
eiqilosive  potential  would  be  available;  a  high  mieigy  eiqilosion  requires  a  well-mixed  oxygmi- 
hydrogen  environment.  Generally  the  proportion  of  combustible  fhel  in  a  is  less  than  ten 
percent  of  the  quantity  filled.  Also,  although  gaseous  hydrog^  forms  a  combustible  mixture 
very  quiddy,  it  is  very  buoyant,  and  the  hazard  exists  for  a  relatively  shorter  time  than,  for 
example,  a  methane  or  gasoline  spill  (McCarty,  et  al.,  1981).  A  shrapnel  barrier  system  would 
also  be  in  place  to  reduce  the  possibiHty  that  shiapnel,  generated  by  a  nearby  explosion,  would 
impact  the  hydrogen  storage  tanks.  Tim  shiapnd  biurier  would  also  serve  to  protect  ongitp. 
personnel. 

(U)  The  deflagration  and/or  detonation  of  hydrogen  would  cause  a  threat  to  the  physical  well¬ 
being  of  personnel  on  site.  Therefore,  the  storage  of  a  large  amount  of  hydrogen  at  the  ground 
test  tiidlity  would  have  a  moderate  impact  on  safety,  and  the  environmental  consequences  would 
be  potentially  significant.  The  potential  significance,  however,  would  be  mirigatcH  to 
insignificant  levels  by  designing  to  strict  accordance  mfb  the  appropriate  NFPA,  CGA,  and 
ASME  standards. 

Helium  Storage  Safety  fUl 

(U)  Under  current  plans,  aiproximately  135  m*  (4,700  ft*)  of  high-pressure  helium  would  be 
stored  at  the  sub-scale  facility.  Storage  quantities  could  double  for  the  ftiU-scale  facility  testing. 
The  nipture  of  one  of  the  helium  tanks  would  cause  a  sudden  helium  release.  The  released 
helium  could  displace  oxygen  and  serve  as  an  a^hyxiant. 

(U)  Helium  would  be  stored  in  accordance  witii  accqrted  industrial  practices,  making  tbe 
probability  of  a  rupture  very  low.  Because  helium  is  very  buoyant,  the  di^lacement  of  oxygen 
would  be  temporary.  A  sh^nel  barrier  system  would  aiso  be  in  place  to  reduce  tbe  possibility 
that  shrapnel,  generated  by  a  nearby  deflagration  and/or  detcmation,  would  impact  tlm  helium 
storage  tanks.  Because  t^  storage  of  helium  would  eoqpose  tbe  penonoel  to  ctmditions  that 
could  threaten  the  weU-being  of  personnel,  helium  storage  would  have  a  modenie  impact  on 
safety,  and  the  environmental  consequences  would  be  potentially  signilicia!.  The  potential 
significance,  however,  would  be  mitig^  to  insignificant  levels  by  daiigning  to  strict 
accordance  with  the  appropriate  NFPA,  CGA,  and  ASME  standards. 

Qxveen  Storage  Safety  (U1 

(U)  Approxinutiely  19,000  liters  (3,000  gal)  of  liquid  oxygen  would  be  stored  onsite  to  be  used 
in  the  Engine  Integration  Tests.  Three  potential  dang<m  must  be  ccNisideted  in  relation  to 
oxygen  storage.  First,  leakage  of  tbe  liquid  oxygen  may  cause  bums  and  tissue  damage  to  the 
skin  of  exposed  personnel.  Tius  is  due  to  the  extremely  low  temperature  of  liquid  oxygen  (Sax, 
1984).  Second,  liquid  oxygen  is  very  combustible  in  tim  presence  ofseadllyoxidizable  material. 


It  is  veiy  quickly  absorbed  by  combustible  materials  including  clothing  and  may  quicldy  ignite 
OOik-Othmer,  1986).  Leaks  of  oxygen  are  e^)ecially  dangmous  in  the  presence  of  a  highly 
combustible  material  such  as  hydrogen,  which  would  be  stored  onsite  (NFPA,  1986;  Sax, 
1984).  Third,  when  liquid  oxygmi  vaporizes  at  standard  atmospheric  conditions,  the  gas  would 
take  up  860  times  as  much  ^ce  as  the  liquid.  Should  this  happen  in  an  enclosed  space,  a  high 
pressure  mq)losion  could  result  were  the  gas  not  vented  (Kiik-Othmer,  1966). 

(U)  Although  oxygen  wmild  be  stored  in  accordance  with  accepted  industrial  practices,  both  the 
possibility  of  fire  and  the  chance  of  oxygen  burns  would  pose  a  threat  to  the  physical  well-being 
of  personnel  on  site.  The  liquid  oxygen  storage  would  be  sqorated  riom  the  hydrogen  storage 
area  (in  accordance  with  the  appropriate  codes)  to  decrease  the  possibility  of  contact  and 
potential  deflagratiou  and/or  detonation  should  a  leak  occur.  A  shrapnel  barrier  system  would 
also  be  in  place  to  reduce  the  possibility  that  shnpnel,  gmierated  by  a  nearby  deflagration  and/or 
detonation,  would  impact  the  oxygen  storage  tanks  (as  well  as  to  protect  workers).  The  pipes 
carrying  the  cryogenic  oxygen  would  also  be  insulated  to  prevent  contact  burns.  Leaks  of  Uquid 
oxygen  are  very  easy  to  detect;  the  esciping  cryogenic  oxygen  super  cools  water  vapor  to  form 
ice  in  the  leak  area.  Because  of  the  possibility  of  fire  a^  the  chance  for  oxygen  bums,  the 
impact  of  the  storage  of  liquid  oxyg^  at  the  test  facility  would  have  a  moderate  impact  on 
safety,  and  the  environmental  consequences  would  be  potentially  significant.  The  potential 
significance,  however,  would  be  mitigated  to  insignMcant  levels  by  designing  to  strict 
accordance  with  the  ^ropriate  NFPA,  CGA,  and  ASME  standards. 

EfflM,.Trrrfitiheat,S}atem  (U) 

(U)  Ehiring  PIPET,  mini-OTA  and  GTA-1,  an  Effluent  Treatment  System  (EIS)  would  be  used 
to  treat  the  exhaust.  A  large  amount  of  hydrogen  [25-600  kg/sec  (55-1320  Ibs/sec)]  would  pass 
through  the  system  and  be  flared  in  a  sta^  (SNL,  1990a). 

(U)  There  are  three  potential  safety  hazards  associated  with  the  ETS.  (Note:  Radiological 
issues  associated  with  the  (^reratioos  of  the  ETS  are  addressed  separately  in  Section  4.3.4.2.I.) 
First,  air  may  enter  the  system,  mix  with  hydrogen,  and  cause  a  d^gration  and/or  detonation. 
A  hydrogen  deflagration  and/or  detonation  within  or  adjacent  to  the  ETS  may  cause  serious 
damage  and  loss  of  life.  Second,  leaks  may  develop,  allowing  hydrogmi  to  escape  into  the 
atmosphere  where  ignition  and  subsequent  deflagration  and/or  detonation  could  again  occur. 
Third,  the  flare  may  extinguish  causing  a  safety  hazard  as  the  unbunied  ciyogenic  hydrogen 
accumulates  and  creates  an  mqtlostve  atmo^here  extenud  to  the  system.  OHiese  safety 
considerations  have  been  discuss^  above  in  the  Hydrogen  Storage  Safi^  section.) 

(U)  As  a  safety  measure,  the  ground  test  staff  would  be  confined  to  the  control  bunker  imtil 
completion  of  the  test.  Also,  ttte  flare  would  be  equi^qped  with  a  rechindant  propane  pilot  light 
to  ensure  that  the  hydrogen  is  combusted  as  it  exits  the  flare. 

(U)  All  of  the  safety  issues  associated  with  the  ETS  operatkm  must  be  oonsideied  to  pose  a 
thi^  to  the  jdiysical  well-being  of  tm-site  personnel.  Therefore,  the  opeiarion  of  the  ETS 
would  have  a  moderate  impact  oo  safety,  and  the  enviroomentel  consequeoces  would  be 
potentially  rignificant.  The  potential  significance,  however,  would  be  mitigated  to  insignificant 


levels  by  strictly  adhering  to  appropriate  NFPA,  CGA  and  ASME  standaids.  Safety  maigins 
suitable  for  storing  and  distributing  flammable  fluids  in  manned  areas  will  be  induced  m  the 
design  requirements  and  operational  procedures  would  be  reviewed  by  oii^uiizations  with 
experience  in  managing  large  systmns. 


(U)  The  NTS  is  in  a  stable  seismic  xone  clasrifled  as  Seismic  Zone  2  by  the  Uniform  Building 
Co^.  Measurements  taken  during  underground  testing  indicate  that  very  little  ground  motion 
is  transmitted  to  the  pressed  location  of  the  SMTS.  Were  significant  seismic  activity  to  occur, 
buildings  might  collapse  and  leaks  might  occur  in  the  hydrogen  tanks  or  piping. 

(U)  The  low  probability  of  seismic  activity  would  pose  a  slight  but  additional  danger  to  onsite 
personnel.  As  a  safety  measure,  the  infiaknicture  at  the  test  station  would  be  designed  to  the 
requirements  of  Seismic  Zone  4.  The  impact  of  seismic  ac^vity  on  safety  would  be  low. 
Therefore,  the  environmental  consequences  wmild  be  insignificant. 

(U)  The  NTS  is  not  in  an  area  of  active  volcanoes;  the  most  recent  volcanic  activity  occurred 
about  140,000  years  ago.  Potential  hazards  related  to  volcanic  activities  include  tte  collapse 
of  stnictures,  the  fouling  of  equipment,  the  bloddng  of  access  roads  resulting  from  both  volcanic 
ash  deposition,  lava  flows  and  landslides.  The  probability  of  future  volcanic  activities  of  any 
type  in  the  vicinity  of  the  SMTS  is  so  low  (DOE,  1986)  that  it  is  not  considered  a  potential 
hazard  within  the  hfe  of  the  proposed  test  facility.  Since  there  is  low  probability  that  a  volcano 
would  occur  during  the  life  of  tte  proposed  action,  personnd  would  be  exposed  to  no  more  than 
baseline  q)erBting  conditions.  Volcanic  activity  would  have  a  negligible  impact  on  safety. 
Therefore,  the  environmental  consequences  would  be  insignificant. 


(U)  The  PIPET/mioi-GTA  and  GTA/QTA  assemblies  contain  beryllium  (Be)  metal  which  may 
berame  airborne  in  a  catastrophic  failure.  Since  oxidized  le^urable  be^llium  is  a  toxic 
material,  its  impact  on  the  pub^  must  be  considered. 

(Hm)  The  release  data  for  determining  Be  inhalation  was  taken  from  SNL  engineering 
estinu^.  The  estimate  of  Be  release  is  tqtproximatdy  20  kg  for  PlPHr/mini>GTA  and  100  kg 
for  the  GTA/QTA  test  systems  (Hipp,  1991).  These  amounts  were  assumed  to  be  fully 
aerosolized  given  a  catastrojtiiic  accident  and  subsequently  dispersed  into  the  resulting  plume. 
An  additional  amount  of  Be  (axial  reflectors)  could  be  dispersed  duriog  the  accident  but  would 
be  sofEcientiy  removed  from  the  hed  source  and  is  assumed  to  be  distributed  in  large  Ingments 
within  the  iomediate  vicing  of  the  accidem  she. 

(U)  The  subsequently  diq[>ersed  Be  is  modeled  using  the  MACCS  plume  rrieise  model.  The 
MACCS  code  will  output  the  time  integrated  concen^on  data  as  a  function  of  distance.  When 
multiiilied  by  the  source  strength  and  the  breathing  rate,  hme  assumed  to  be  3.47  x  10^  mVsec, 
the  total  intoieri  amount  of  Be  can  be  dtfeiwTned  as  a  fitnetion  of  distance.  The  peak 


concentratioii  of  the  Be  cloud  (ngfnf)  at  the  point  of  maximum  inhaladon  can  be  esdmated  by 
dividing  the  total  amount  inhaled  (jig)  by  the  tneathing  rate  (nf/s)  and  the  plun^  release  time 
(S).  This  infonnation  is  presented  in  Figure  4.3-1. 

(U)  Shoit-tenn  inhalation  e^qxisures  to  levels  of  soluble  Be  compounds  in  excess  of  100  ^g/nf 
is  iqx)ited  to  result  in  acute  lung  distress  (Doull  et  al.,  19S0).  OSHA  has  devdoped  standards 
for  die  occupational  e}qx}sure  of  woikeis  to  Be.  Iliese  standards  are  as  follows:  2  /tg/mP  8  hour 
time  weight  average  (TWA);  5  ng/a^  accqitable  ceiling  level;  and  25  ^g/mP  for  30  minute 
maximum  peak  concentration.  Hie  OSHA  maximum  peak  conceidration  of  25  is  derived 
by  applying  a  safety  factor  of  4  to  the  100  ngfa^  value  (USAF,  1987). 

(U)  For  community  air,  a  threshold  of  0.01  ftg  Be/m’  detennined  at  breathing  height  averaged 
during  a  one  month  period  is  recommended  (Clayton  and  Clayton,  1981).  No  st^lation  is 
made  as  to  p^  concentration  limit.  However,  this  value  is  based  on  chronic  exposure  and  is 
not  a  published  criteria.  The  American  Conference  of  Qoveicmental  TnHystrial  Hygienists 
(AC6IH)  threshold  limit  value  (TLV)  is  2  itg/n?. 

(U)  The  most  applicable  criteria  s^ipears  tt)  be  the  OSHA  maximum  peak  concentration  of  25 
ugltB?  because  this  standard  was  developed  to  protect  from  acute  eff«:ts  of  Be,  which  appears 
to  most  closely  ai^roximate  conditions  in  the  event  of  a  catastrophic  accident.  The  criteria  of 
25  ng/w?  already  incorporates  a  safety  feu^tor  of  4  and  appears  to  be  protective  of  acute  effects 
of  Be;  therefore,  this  appears  to  be  a  reasonable  criteria  to  protect  public  health  from  acute 
effects.  Be  concentrations  in  excess  of  100  ftgfir?  should  be  a  cause  for  immettiate  concern. 

(fim)  The  QTA/QTA  release  results  in  a  maximum  total  inhalation  of  approximately  0.(^7 
ng/to?  which  is  well  under  the  20  ng/w?  limit  (mqwsure  to  2  ng/m*  during  an  8  hour  period) 
established  by  OSHA.  Furthermore,  a  maximum  (xrncentntlon  of  3  ^gfva?  is  calculated  for  the 
QTA/QTA  accident  release,  which  is  1^  than  the  OSHA  peak  concentration  limit  of  25  ;ig/m’. 
As  shown  in  Figure  4.3-1,  Be  erqxrsures  from  the  postulated  HPET/mini-OTA  accident  are  over 
five  times  less. 

(U)  Since  a  non-radiological  accident  wmild  introduce  beryllium  at  levels  below  standards  and 
not  affect  humans,  the  impact  of  a  non-radiological  accidmit  on  safety  would  be  nc^ligtble. 
Therefore,  the  environmental  consequences  would  be  insi^rificant. 

Symaisis(U) 

(U)  In  general,  the  activities  taking  place  at  the  SMTS  would  have  a  moderate  impact  on  safety. 
Th^ore,  the  enviroumeutal  consequences  would  be  poteotiaUy  dgolriomt.  The  potential 
sigtiiftcance,  however,  would  be  mitigated  to  imli^cant  levels  by  implennaitation  of  the 
mitigation  measures  discussed  above.  Because  the  site  is  fu'ieiuoved  from  the  general  public, 
there  would  be  no  effects  to  public  health  and  safety. 


Beryllium  Inhalation 


FigufiO-l  (U) 


I- 


43.1.5  Wasted?) 

(U)  Operations  at  the  ground  ^  facility  would  generate  radioactive  and  hazardous  wastes, 
wastes  are  described  below*: 

Radioact^ye_Waste  OJ) 

(U)  All  radioactive  waste  materials  generated  at  the  NTS  (hmug  SMTS  activities  are  classified 
as  <^fi^$e  wast^,  which  would  be  managed  in  accordance  with  DOE  Order  S820.2A 
(Radioactive  Waste  Management).  The  radioactive  waste  most  likely  to  be  generaled  would  be 
low-level  waste  (IXW),  low-level  mixed  waste  (MW)»  and  potentially  some  transuranic  (TRU) 
waste.  Each  type  of  radioactive  waste  and  its  impact  on  waste  tnanagmamtf  ^  described  below: 

(U)  High-Level  Radioactive  Solid  Waste:  It  is  currently  anticipated  that  with  die  relatively  short 
qierating  times,  the  fuel  material  wxmld  not  comain  any  transuranic  material  in  excess  of  1(X) 
nCi/g  and  the  resultant  material  would  be  certified  as  fissionable  test  qiecimens.  Any  associated 
waste  products  would  be  di^xised  of  as  IXW.  The  only  material  anticipated  to  be  generated 
in  ass(K:iation  with  the  SMTS  activities  which  wraild  be  certified  as  IH.W  would  be  in  the  form 
of  spent  reactor  fuel.  Should  this  occur,  tlm  HLW  would  be  isolated  at  the  ground  test  station 
pending  ^nal  disposition  which  would  be  accomplished  in  accordance  with  the  defense  HLW 
program  procsduies,  the  impact  of  HLW  on  waste  managemern  would  be  negligible. 
Therefore,  the  environmental  consequences  would  he  inrignificant. 

(t?)  Transuranic  Waste:  SMT^  activities  at  titts  NTS  are  not  expected  to  generate  any  transuranic 
waste  material  (elements  with  atomic  numbers  higher  than  92).  Ttie  only  waste  material  which 
txMild  pcxentially  be  cenifieci  as  TRU  w<»ild  be  the  irradiated  fuel  material  shraild  the 
cooasitration  of  TRU  exceed  100  nCi/g.  For  analytical  puiposes,  tte  amount  of  TRU  waste 
material  generated  Is  assumed  to  be  30  m*  (1,000  0^),  a  default  quantity  which  relates  to  the 
amount  of  mateiiai  in  a  single  tRUPAC-n  shipment  from  the  Nevada  Test  Site  near  Las  Vegas, 
Nevada,  to  the  Wa^  Isolation  Fik^  (WIPE)  located  near  Caiisbad,  New  Mexico. 

(U)  Onsite  generated  wastes  pre^rly  certified  as  TRU  would  be  packaged  and  stored  at  the  NTS 
peeing  later  shipment  to  either  WU^  mr  another  designated  facility  capable  of  providing 
peimaneot  di^xrsal  for  TRU  wartes. 

(|^  The  default  value  of  30  m*  (1,000  ft*)  of  TRU  waifles  wouW  lequire  only  3  percent  of  the 
remaining  1,000  m3  (35,000  ft*)  Stonge  capacity  at  the  NTS  and  would  increase  by  less  than 
5  percent  the  total  quantity  of  TRU  cufsenily  stored  or  forecast  for  the  installation  through  the 
year  2013.  The  single  additicmal  ih^tatt  required  by  the  30  m*  of  TRU  waste  assumed  to  be 
^  Hi  increases  the  total  number  of  shipments  analyzed  by  the  WEPP 

FEIS  (DOE,  1980)  by  approximately  1  percent  and  does  not  impact  dm  consequences  nmr  the 
imti^tlon  measures  presented  to  fturt  document.  Since  the  banding  any  progmm  generate 
TRU  wastes  wouto  cause  ik>  changes  to  the  existing  opentiooil  amugemenu  at  the  NTS  and 
tspseseaii  only  a  very  poitkm  of  the  NTS  TRU  waste  ahipnent  and  dLqmsal  activities  as 


analyzed  in  the  WIPP  FB!S  pOE,  1980),  the  inyiact  of  program  generated  TRU  wastes  on 
waste  management  would  be  ne^i^ble.  Tberafoie,  the  environmenral  consequences  would  be 
insipificant. 

(U)  Low-Level  Radioactive  Solid  Waste:  It  is  andcqjated  that  the  low-level  radioj^ve  solid 
waste  generated  at  the  SMTS  would  be  on  the  order  of  46, (XX)  n^  (1,600,000  if)  over  the  life 
of  the  projeO.  LLW  requiricg  di^sal  would  consist  of  solid  wastes  from  the  handling, 
cleaning  and  disassembling  of  the  cancer  assemblies  as  well  as  contaminants  mncved  direc^y 
from  tlm  efOueot  stream.  This  material  would  be  placed  in  shallow  land  di^KMial  die 
appropriate  facilities. 

(U)  In  addition,  the  irradiated  iueb  and  iiradiatod  test  samples  would  be  disposed  of  ^  LLW 
provided  that  these  materials  are  detennined  by  DOE  to  be  low-level  wastes.  Ibese  wastes 
would  be  ai^ropriately  packaged,  nonde^ctively  assayed,  and  disposed  of  at  one  of  the 
existing  Radioactive  Waste  Managmnent  Sites  (RWMS)  located  in  Area  5  of  the  NTS. 
i^roximately  150,000  m^  (5,200,000  if)  of  LLW  is  presently  buried  in  the  RWMS  (DOB, 
1991). 

(U)  NIS  presently  has  a  remaining  capacity  of  500,000  m’  (18,(XX},000  if)  for  solid  low-level 
radioactive  waste  with  an  anticipated  annual  input  of  25,000  m*  (18,000,000  if).  At  the  end  of 
the  10  year  life  of  the  m  Program,  the  remaining  capacity  at  NTS  would  be  250,000 
(9,(KX),000  if)-  The  amount  of  solid  LLW  anticipated  to  be  produced  by  the  program  would 
represent  18  percent  of  this  lemainmg  capacity.  However,  NTS  is  continukly  updating  its  solid 
LLW  storage  and  disposal  capacity  requiitments.  Ejqpansion  of  waste  storage  and  di^sal 
facilities  is  an  ongoing  process  to  meet  the  waste  management  mission  of  di^sing  of  all  waste. 
Since  the  solid  LLW  generated  would  cause  no  changes  in  opeiational  arrangement,  the  impact 
of  solid  LLW  on  waste  management  would  be  negligible.  Therefore,  the  environmental 
consequences  would  be  insigniftcant. 

fU)  Mixed  Waste:  Some  niixcd  wsuue  may  be  gtmeraied  during  program  activities.  This  would 
include  low-level  radioactive  materials  contaminated  by  solvents  or  solvent  residues.  It  is 
anticipated  that  no  more  than  0.2  m’  (7  ft*)  or  that  coated  that  could  be  contained  in  a  single 
55  gallon  dnuc  (210  liters)  would  be  produced  by  program  activities. 

(U)  Mixed  wastes  would  be  coiuaioed  at  their  pdnt  of  geaeratioo  and  cbtracterized,  for  eventual 
compliance  with  Land  Di^}osal  Restrictiofis  (LDR),  and  the  isstaliition  waste  di^K^ 
requirements.  FuO  containers  would  be  acoimulited  for  less  than  90  days,  then  tranqmruxl  to 
a  mixed  wa^  (RCRA)  disposal  area  at  the  Area  S  RWMS  OCiOE,  1990c).  Mixed  wastes  must 
meet  Land  Disposal  Reslrictimi  (LDR)  tequitemsttis  i»ior  to  disp(»al.  Eve^  effort  would  be 
made  to  minimize  or  totally  dirnintie  quantities  of  mixed  wastes  generated  the  SMTS 
projeds. 

(|)  NTS  ptesently  has  a  imainlng  cipad^  (tf  144,000  m*  (5,000,000  fP)  for  mixed  ndioictive 
waste  (DOE,  1990c)  with  an  antkipated  annual  hqxd  of 20,000  m*  (700, (XX)  the  maximum 

tiuici^ed  input  of  mixed  wastes  [0.2  m*  (7  fO]  is  only  0.001  peroeot  of  the  sntidpaled  annual 
mixed  waste  input  at  NTS. 


(U)  Bce^iisss  thfi  G[uaatliy  of  miKod  wastes  ^^rated  wc^sld  b©  small,  ti®  m^pact  of  waste 

OB  waste  managemest  woubi  be  uetgljgMtle.  Tbejefoie,  the  csivinmBieatal  coe^tTenogs  w^ild 
be  iasigniticam. 

Hazaidoas  Waste  tin 

tJJ)  lije  q^ties  of  haza^s  non-radioaOive  waste  material  anticipated  to  generated  dsring 
tte  gi^d  t^g  activsties  tm  estimated  to  be  aj^nMdmateiy  15  itf  (500  ft*).  These  inclade 
limTted  quantities  of  solvents  and  matmials  such  as  gloves,  paper,  and  clodi  that  contain  absoibed 
soiveats.  Ghmeration  of  hazardous  waste  would  be  minimized  by  controlling  the  quality  of 
solvent  materials  used  in  association  with  all  activities  at  SMTS. 

^  ^zaidous  generated  as  a  result  of  operatioas  would  be  managed  by  Reynolds 
M^cal  and  Engineering  Co.,  Inc.  (REECo)  in  accordance  with  die  Resource  Conservation 
^Mveiy  Act  (RCJRA)  Past  B,  Peimit  -plication  for  Generation  of  Hazardous  Waste  and 
Muesd  Waste  Diiposal  (NV  389  009001)  (DOE,  1990d).  These  wastes  are  collected  at  the  local 
teitog  facd^  up  to  a  specified  limit  of  210  liters  (55  gal)  per  waste  stream  and  then  transferred 
to  the  Aiea  5  Hazardous  Waste  Accumulation  Pad  for  ultimate  di^sal  at  an  HPA-approved  off¬ 
site  treatment,  storage,  and  di^sal  facility  prior  to  the  end  of  the  90  day  storage  limit  All 
EPA  and  DOT  re^rions  (i.e.  40  CFR  262-263  and  49  CFR  100-199)  for  the  handlmg, 

sampimg,  manifesting,  packaging,  and  shqiment  piqiaiation  of  hazardous  wastes  would  be 
followed. 

Since  the  quantities  of  hazardous  waste  are  projected  to  be  low  and  would  cause  no  changes 
in  operational  arrangements,  the  impact  of  hazardous  waste  on  waste  management  would  be 
negligible.  Therefore,  the  environmental  consequences  wodd  be  insignificant. 

(TT) 

(U)  Two  ty^s  of  non-hazardous  waste  are  anticipated  to  be  produced  at  the  NTS  from  H 
Program  activities:  sanitary  liquid  waste  and  solid  waste.  These  are  described  below:  ^ 

(JJ)  SamiarYLlqw,id  w^aslg:  it  is  anticipated  that  18,000  m*  (640,000  ft*)  [18  mHijnn  uters  (5 
million  gaHons]  of  sanitary  waste  would  be  produced  by  construction  and  operation  activities  at 
SMTS.  The  quantities  of  sanitary  effluents  associated  with  the  work  crew  are  sniflit  when 
compared  to  those  for  all  the  other  construction  activities  at  NTS  as  a  whole. 

(U)  Some  additional  collection  and  di^sal  facilities  would  be  required  such  as  the 
of  temporaiy  sanitary  facilities.  However,  this  is  standard  practice  for  ccmstroction  activities 
at  Operations  of  the  SMTS  would  require  the  instaUatkm  of  a  sqnic  tank  and  leach  field. 
This  is  standard  practice  for  NTS  facilities  outside  the  reach  of  existing  sewage  fkeiUties. 
Becausrj  the  septic  system  is  antic:pated  to  handle  less  than  19,000  Uters  per  day  (5,000  gal/day) 
with  no  industrial  waste  as  part  of  it,  only  review  by  the  Nevada  Department  of  Consumer 
Health  is  required. 


4.3 . 12 


(U)  Bemse  the  geoeiation  of  sssitaiy  liquid  waste  woidd  sol  lequiie  ^ssges  is  existmg 
Qperadonal  anrcisgan^ots,  the  is^pct  of  saai^  waste  tm  wa^  jsasagemea&t  would  be 
cegligU>le.  Theiefoss,  the  ^vinsmieotal  c^mseqataices  would  be  lasigsiScast 

(U)  Solid  Waiae:  It  is  astkq»ted  that  4,000  (140,000  fi^  of  sm-haza^cm,  ssMi-sadiosetive 
solid  waste  would  be  pn^duced  at  the  NIS  by  die|^  pfogiam.  Becsiuse  die  geoeiatios  of  ^lid 
waste  would  not  require  changes  in  existing  operational  anangemeots,  the  hspad  of  solid  waste 
on  waste  managens^t  would  be  n^ligible.  Therefore,  die  environmental  consequences  would 
be  insignificant 


SyCQPsisdJ) 

(|)  In  general,  m  program  activities  taking  place  at  NTS  would  have  a  negligible  impact  on 
NTS  waste  management.  Also,  because  no  new  waste  sites  would  be  needed,  there  would  be 
no  increased  risk  to  the  workers  or  the  environment.  Since  the  wastes  g^erated  by  the  Q 
program  would  be  managed  in  accordance  with  existing  waste  management  procedures  which 
include  protection  of  the  environment,  the  ^vironment^  consequences  would  be  insignificant. 

4^.2  Physical  Environment  (U) 

4.3.2.1  Topography  (U) 

(U)  Construction  of  the  ground  test  facility  would  require  no  more  than  40  hectares  (100  acres) 
of  land  east  of  Shoshone  Mountmn  within  Area  14  of  the  NTS.  The  cut  and  fill  required  for 
the  proposed  constructioa  are  approximately  28,000  m*  (37,000  yrf)  and  20,000  m*  (26,000  yd*) 
respectively  although  the  numters  are  subject  to  modification  (SNL,  1990a).  Ibe  borrow  area 
tltet  would  be  used  for  fill  material  is  located  cm  the  NTS.  ]^r  road  construction,  excavated 
material  would  either  be  deposited  on  the  downhill  side  or  utilized  for  fill  within  the  test  &cility. 

(U)  There  could  be  alterations  of  the  natural  surface  drainage  as  a  result  of  grading  within  the 
SMTS.  Grading  activities  would  include  all  surveying,  cleaning,  grubbing,  and  cois|:acting 
^ified  for  the  SMTS  facility.  Culverts  would  be  designed  into  the  surfhce  drainage  system 
for  ramps  and  road  crossings.  Runoff  fiom  heavy  prec^ritatkm  might  fiU  adjacent  dry  washes, 
but  would  not  flood  the  facility  because  of  its  location  on  a  ridge  and  didgo  again^  flooding  of 
operational  facilities. 

(U)  Because  the  SMTS  would  be  built  in  compatibility  with  existing  cemtours  and  becamso  the 
station’s  size  would  be  misimized  where  posrible  and  because  little  change  would  1^  made  to 
the  character  of  the  area,  the  impact  of  tlte  construction  of  the  SMTS  on  tepogr«^y  wo«M  be 
negligible.  Tttere  would  be  no  impact  on  topography  fiom  qserarions.  th^cne,  ttte 
environmental  consequences  would  be  insigoificant 

43JJ2  GeolofyaiidSdlsCU) 

(U)  The  (mly  geolt^gical  dfects  of  the  SMTS  facility  are  to  the  sc^.  Coostnictimi  would  cause 
leveling  aod/or  vest^acing  the  soils  in  the  afieet^  imsa.  Dius  and  icdl  woidd  be  tmiuqKsted 


by  winds  duiing  ccmsmjc^on  acdvitk&  It  is  e:!^ecied;  liowever,  tiiat  diis  effect  would  be  local 
tempoisFy.  Hie  i<@e!iov^  d"  v^^eistkm  toi  the  constnicdoa  sxc&  ^toold  not  signiUcantiy 
iocrease  soil  erosion  fEom  mlnfhll  slice  de  vi^^eiaticm  is  i^arse  and  &e  gtound  suilBace  is 
pr^minantly  gravel.  Pro^dion  against  erosion  includes  1)  the  orientation  of  the  facility 
paraM  to  the  natural  surface  features  hi  minimize  water  induced  mosion,  2)  the  oiidQtation  of 
the  facility  to  minimize  wind-induced  esoshmi,  atid  3)  s^lication  of  spray  mist  water  to 
mininuze  wind-caused  soil  eroskm. 

(U)  Them  would  be  no  known  effects  r^on  paleontokrgkal  or  mineral  resources,  agricultural 
soils  or  construction  materials  at  the  SMTS.  Because  construction  and  qieiation  would  cause 
no  loss  of  geologic  or  soils  resources  in  the  area,  the  project  would  have  a  negligible  impact  on 
geology.  Iherefore,  the  environmental  consequmices  would  be  insigniilcant. 

43.2^  Seismic  and  Volcanic  Astivi^  (U) 

(U)  Because  construction  and  operations  would  not  cause  seismic  and  volcanic  activity  that 
would  be  noticeable  to  instrumentation  or  humans,  the  projed  would  cause  negligible  impacts 
to  seismic  or  volcanic  activity.  Therefore,  the  environmental  consequences  would  be 
insignificant. 

43.2.4  Water  R^urces  (U) 

(U)  There  are  no  surface  water  resource  in  the  vicinity  of  the  SMTS  that  would  be  affected  by 
activities  at  SMTS  (T'onqnih  Spring  and  Yucca  Flats  are  both  too  distant  and  too  ephemeral 
to  be  cousictered  as  regional  water  resources).  The  water  table  in  the  area  of  the  ground  test 
facility  is  over  SOO  m  (tqpprox  1 ,650  ft)  bdow  tii^  earth’s  surface  in  tufbceous  aquifers.  Ground 
water  may  be  affected  by  evmits  which  take  place  at  tte  surihce.  In  particular,  two  issues  must 
be  considered:  water  use  and  water  quality. 

^hir-Uiig  (U) 

(U)  During  construction,  an  estimated  60  milUcm  liters  (16  mBlion  gal)  of  ground  water  wmild 
be  withdrawn  for  potable  wet^  and  constniction  use.  During  operations,  an  estimated  11 
million  liters  (3  million  gal)  of  ground  water  would  be  withdawn  per  year.  This  would  not 
cause  a  measurable  drawdown  of  the  exisdng  water  table.  (Tbuo  has  been  no  observable 
drawdown  of  the  Ash  Meadow  Sub-basin  from  other  NTS  activities.)  Because  water  use  would 
cause  no  measurable  change  in  the  wa^  r^ouice  system,  the  impacts  of  water  use  on  water 
resources  wcHikl  be  nt^ligible.  Tlsetefore,  the  environmental  consequences  would  be 
insignificaDt. 


(U)  Ajjproximately  1,900,000  liteis  (500,000  gal)  of  water  would  be  stored  oosUe  for  middle 
purposes,  this  shmed  water  would  prot^  adverse  environmental  effects  ody  if  the  storage 
tanks  leak  or  fail,  or  water  is  ured  to  fight  n  fire.  Were  this  to  occur,  water  might  tempoorily 
imiiitdate  the  area  and  pick  ground  pcdututts  such  as  oil  fiKMu  the  roidi,  or  other. 


hydrocarbons  sach  as  gasoline.  It  is  unlikdy  that  any  pollutants  dissolved  in  the  water  would 
pen^late  through  the  100  year  to  3  million  year  journey  to  die  ground  water  table. 

(U)  Domestic  waste  water  products  (sanitary  sewage)  would  be  collected  in  sewer  lines  and 
deUveied  to  a  sqitic  tank  and  subsequently  to  a  leach  field.  The  system  would  be  resigned  to 
dispose  of  waste  water  by  evaporation  and  pmcolation  into  die  soil.  The  ground  water  is  of 
su^ent  depib  to  minimize  toe  possibility  of  adversely  affecting  the  groundwater  quality. 
[Otoer  waste  water  (i.e.  from  the  receiving/assembly  and  disassembly  buildings,  etc)  would  be 
collected  and  di^sed  of  as  hazardous  w^.J 

(U)  Otoer  potential  impacts  on  water  resources  include  spills  of  oil  (or  otoer  substances)  which 
could  eventually  percolate  to  the  ground  water  table.  Mitigation  includes  taking  precautions 
whmi  handling  fuel  supplies  as  well  as  toe  implementadon  of  a  readiness  plan  to  recover  spills. 

(U)  Because  there  are  no  surface  waters  in  the  area  that  would  be  affected  by  the  project,  the 
small  likelihood  of  a  spill,  arid  toe  depth  of  the  water  table,  toe  waste  water  produced  by 
operations  at  toe  site  would  have  a  negligible  impact  to  water  quality.  Ihentfore,  toe 
environmental  consequences  would  be  insignificant. 

SyagBsis  (U) 

(U)  The  use  of  water  and  the  discharge  of  waste  water  would  have  a  negligible  impact  on  water 
resources.  Because  impacts  would  be  negligible,  and  testing  operations  are  of  short  duration 
(approximately  four  to  tmi  years),  environmental  consequences  would  be  insignificant. 

4  J.2.5  Meteorology  and  Air  Quality  (U) 

(U)  There  would  be  no  impacts  on  meteorology  as  a  result  of  construction  and  (pention  of  the 
ground  test  facility. 

(U)  Air  quality  issues  associated  with  the  construction  and  operation  of  NTS  include  dust,  engine 
enUssions,  process  fluids  releases,  ETS  rdeases,  and  hot  hydrogen  venting.  Eatto  are  discussed 
below: 

IhialCU) 

(U)  During  construction,  airborne  dust  would  occur  from  toe  movement  of  vehicles  and 
machinery  and  from  excavation  by  heavy  equipment.  These  du^  emissions  would  continue 
throughout  toe  construction  jtoase  but  would  be  expected  to  have  no  signifleutt  effect  on  areas 
outside  of  the  NTS.  Aftor  construction,  dust  would  be  produced  by  the  movement  of  vehicles 
at  and  around  toe  ground  test  firollity.  The  quality  of  dust  generated  would  depend  on  soil 
moisture  and  toe  level  of  activity  at  toe  site.  Water,  oil  or  other  dust  nppiessants  would  be 
qplied  to  the  loop  road  as  mitigation. 

(U)  The  effects  from  dust  would  be  local  and  tempoiaty,  subsiding  aftor  cessitioii  of 
constniction  activities.  Because  the  dust  toatwmildresuUfftmi  project  activities  wouMix)teqii^ 


or  exceed  EPA  minimum  standards  (150  ng/tn?  for  24  hour  average),  dust  finom  the  project 
would  have  a  negligible  impact  on  air  Iherefore,  the  environmental  conseqwmces 

would  be  insigniiicant. 


figging  Emissioas  (U) 

(U)  The  constnicdon  and  operation  of  the  test  cells  and  support  facilities  would  require  the  use 
of  internal  combustion  powered  heavy  equ^ent.  The  amount  of  the  mnissions  would  deprad 
on  the  duration  of  the  equipment  operation,  types  and  numbers  of  vehicle  oigioK  and  the 
climatic  conditions  such  as  temperature,  wind  qieed,  wind  direction,  prec^itation  and  soil 
moisture.  Any  graerator  that  is  greater  than  250  lq>  or  anticq)ated  to  te  used  for  greater  than 
100  hours  per  year  would  require  a  State  of  Nevada  permit.  In  addition,  commuter  traffic  would 
add  to  the  project  emissions.  Pollutants  associated  with  the  operation  of  engines  include  carbon 
monoxide  (CO),  sulfur  oxides  (SOJ,  nitrogen  oxides  (NOJ,  ozone  and  hydrocarbons. 

(U)  The  total  quantity  of  the  pollutants  generated  by  ragine  emissions  cannot  be  predicted 
precisely  because  total  equipment  and  equipment  use  time  is  not  established.  However,  the 
emissions  generated  by  the  construction  of  a  facility  of  similar  size  may  be  used  as  an  indicator 
of  engine  emissions  for  the  construction  of  this  project.  The  constroction  of  the  Special  Isotope 
Sq)aration  Project  (SIS)  is  rq)resentative  of  the  scale  of  activities  required  to  construa  the 
SMTS  [25  hectares  (60  acres)  impacted  and  a  workforce  of  qiproximately  800].  DOE 
forecast^  that  the  construction  of  the  SIS  would  generate  4.1  metric  tons  (4.5  tons)  of  NOl,, 
57.8  metric  tons  (63.0  tons)  of  CO,  and  2.3  metric  tons  (2,5  tons)  of  hydrocarbons  (DOB, 
1988a).  Bach  of  these  criteria  pollutants  are  under  the  federal  Prevention  of  Significant 
Deterioration  (PSD)  permitting  standards  of 230  metric  tons/year  (250  tons/yr).  These  quantities 
are  also  below  Nevada’s  standard  of  100  tons/yr. 

(U)  There  is  no  comparalde  operation  from  which  to  derive  engine  emissitms.  However,  100 
tons/yr  of  emissions  is  generated  from  an  output  of  approxim^y  34,700  horse  power  (based 
on  240  hr/yr  (^ration).  This  converts  to  an  dectric^  ouqmt  of  i^roximddy  11,700  kw. 
Anticipated  tes^  at  the  ground  test  Nation  would  be  wen  within  this  power  requiiement  and 
would  thus  not  exceed  standards. 

(U)  In  as  much  as  engine  emissions  would  be  widely  dispersed  in  a  relatively  isolated  and 
remote  area  of  the  NTS,  and  because  the  emissions  do  not  equal  or  exceed  standards,  the  impact 
of  engine  emis»ons  on  air  quality  would  be  su^ligilde.  Tfaeiefoie,  the  environmental 
consequences  would  be  insignidcant 

Pn?«ss  Rclasea  (U) 

(U)  Hydrogen,  helium  and  oxygen  would  all  be  stored  in  bulk  quantity  at  the  test  fiteility. 
Duiingfillingandpuigingoftheitenige  vessels,  some  leakage  may  occur.  Also,  helium  may 
be  released  to  the  atmoa|rih«efolk>wingite  use  as  a  purging  agent  Becaute  the  ideises  would 
occur  outdoors,  any  liquids  (which  would  cpiickly  vifoiize)  and  gas»  wouki  disperse  quickly. 
There  are  no  state  mr  federal  standards  governing  emixsi^  nl  these  subaancies,  The 


gases  and  H3O  asc  piinciple  coosdtiiaits  of  uqMButed  air  and  are  not  considered  pollutants. 
Leakage  of  these  intx»ss  fluids  would  not  d^nule  air  quality. 

(U)  Since  the  release  of  process  fluids  may  be  considered  miviromnentally  benign  and  since  there 
are  no  EPA  standards  for  the  release  of  these  substances,  the  impacts  of  process  fluids  and 
gaseous  releases  on  air  quality  would  be  n^gible.  Tberefcme,  the  mivironmental  conseqpiences 
would  be  insignificant. 

EIS,Bsl^ysss  (U) 

(U)  The  primary  environmental  impact  associated  with  ETS  releases  would  be  the  flaring  of 
hydrogen.  Although  flare  temperatures  can  be  e}q)ected  to  exceed  810  K  (540”  C)  and  rise  to 
a  height  of  several  hundred  feet,  the  release  of  hydrogen  to  the  environment  is  not  regulated  by 
the  EPA  and  the  effects  of  themal  heating  wodd  be  local  and  temporary.  As  a  result,  ETS 
releases  are  expected  to  have  a  negligible  impact  on  air  quality.  Therefore,  the  miviroomental 
consequences  would  be  insignificant. 


Rot.HydEP£gh  ycoling  (U) 


(U)  The  release  of  hot  hydrogen  would  cause  thermal  tearing.  As  with  the  ETS  releases  of 
hydrogen,  the  effects  of  thermal  heating  would  be  local  and  temporary  and  would  not  violate 
]^A  staiidards.  Therefore,  the  impact  of  hot  hydrogen  idea^  on  ait  quality  would  be 
negligible.  Therefore,  the  environmental  consequences  wraild  be  insignificant. 

Syuossis  (XJ) 

(U)  In  general,  the  activities  at  the  SMTS  would  have  a  negligible  impact  on  meteorology  and 
air  quality.  Since  the  emissions  would  be  well  below  the  threshold  values  and  the  emissions 
standards  that  protect  human  health  and  welfiue,  the  environmental  oemsequraKses  would  be 
insignificant. 

Biological  Resources  (ID 
4JJ.1  Tcrf«strial  Biota  (U) 

(U)  The  ctmstniction  of  the  ground  test  firoility  would  remit  in  the  !ch»  of  iqqiiroxiiiiitdy  40 
hectares  (100  acres)  of  land  fam  the  Truisiti^  Desert  Assodarioo  haMtat.  An  area  of  2 
hedares  (4  acres)  stirrounding  the  test  fludlify  fimoe  would  have  all  vegetation  removed  to  td 
as  a  fire  break.  Brush  fires  are  a  myor  risk  at  NTS  and  have  accounted  for  plant  cover 
modification  of  sizeable  areas  (BOAG,  1988).  Impacts  on  bioloeical  resources  would  resuU 
fixmi  tte  ftcifity  cxMistnicikm  uniuding  of  hibUats,  destfuetkm  of  veg«aiiOB, 

and  of  mipMtinn  md  breeding  pattenis.  Wildlife  in  the  immediate  area  would  be 


j. 


forced  to  relocate  (SNL,  1990b).  The  Nevada  Depaitm^it  of  Forestry  plans  to  remove  an 
estimated  312  individuals  of  Yu(^  brevifolk  and  10  individuals  of  Yucca  scMdigera.  prior  to 
construction  activities  for  use  in  landsc^ing  laiblic  facilities  in  southem  Nevada  and  the  NTS. 

(U)  Although  biological  surveys  have  not  been  performed  for  the  power  and  water  lines  to  the 
water-supply  well,  the  probability  of  the  oaainmice  of  sensitive  qiecies  is  considered  low;  the 
impact  of  these  facilities  on  biological  resources,  therefore,  is  rated  as  low.  Prior  to 
construction  activities,  a  biological  resources  survey  would  be  performed  and,  if  threatened  or 
wdangered  species  are  identified,  conmltation  with  the  U.S.  Fish  and  Wildlife  Service  (FWS) 
would  take  place.  Mitigation  measures  such  as  re-routing  proposed  watmline  and  power  line 
to  the  water-supply  well  would  be  undertaken  to  ensure  that  the  environmental  consequences 
would  be  insignMcant. 

(U)  There  are  three  potential  operational  ^rtivities  that  may  impact  (terrestrial  organisms.  These 
are  noise,  hot-hydr^en  venting,  hydrogmi  flaring,  and  steam  releases.  Each  are  discussed 
below:  (A  description  of  radiological  impacts  to  terrestrial  biota  is  provided  in  Section 
4.3.4.2.1). 

Noise  (U) 

(U)  Noise  from  the  ground  tests  are  eiqpected  to  be  greater  than  110  dBA  and  would  effect  the 
nearby  animal  populations,  principally  birds  [such  as  the  black  throated  qparrow  (Amohispiza 
bilineatal  and  tlie  Le  Conte’s  thrasher  fToscostoma  leconteh.  Birds  would  be  temporarily 
fnghteoed  off  but  are  e}q)ected  to  return  upon  completion  of  each  test.  The  noise  from  the  tests 
would  actually  provide  a  benefit  by  scaring  away  birds  that  might  otherwise  fly  near  the  hot- 
hydrogen  emissions  or  over  the  hydrogen  ^are  stack.  Other  terrestrial  biota,  such  as  rodents, 
would  also  be  frightened  off  by  the  noise  wf  the  tests.  Because  habitat  quality  and  diversity  are 
low  and  the  duration  of  the  noise  short,  the  impact  of  noise  on  terrestrial  bi(^  would  be 
negligible.  Therefore,  the  environmental  conse'juences  would  be  insignificant. 

Flarinfcof.HydKegniraRi.B^ 

(U)  As  described  in  Section  4.3;2.5,  the  flaring  of  hydirgen  from  the  ETS  would  cause  tiietmal 
heating  of  aj^ro.ximatdy  SIQ  K  (540°  C)  to  a  height  of  several  hundred  feet.  The  total 
anticipsUed  release  over  lint  5  year  jperiod  rtf  tests  is  approximately  IS  million  kg  (7  million  lbs) 
of  hydrogen  (SNL,  1990a).  UK  flaiv  may  pose  a  danger  to  birds  which  may  venture  near  it. 
The  probability  of  a  bird  flying  bto  the  hydrogen  flore  dqrends  on  the  shnultaneous  occurrence 
of  two  low  pr^bility  events:  1)  the  probabi^ty  of  flati^  occurring  and  2)  the  probability  of 
the  bird  being  iii  the  low  elevation  hot-hydiogeo  vent  dangw  zone.  Because  of  the  bw  quality 
and  diversity  m  the  habitat  the  low  probability  of  birds  being  in  the  flare  zone  wh^  the 
flare  is  in  o^^eiation,  the  in^  of  the  flaring  of  hydrogen  on  teix^tiiil  bbca  would  be 
negligible,  iherefmn.  the  CDvisoniineatai  ^maoquencea  wosAi  be  insignificant. 


HftLHytoggaJ^tiRg  (U) 


_  As  descdbed  in  Section  4.3.1.2.5,  for  ground  tests  which  do  not  utilia^  an  ETS,  hot 

hydiogira  would  be  vented  irom  the  test  articl«i  widioiit  passii^  first  through  die  ETS.  The 
plume  could  extend  several  hundred  feet. 


(U)  The  hot  hydrogen  wtmld  cause  thennal  heating  that  may  impact  neaihy  vi^etation  and  local 
bird  populations  that  may  be  in  the  area.  However,  most  vegetaticm  wo^  have  bemi  cleared 
from  the  area  as  a  fUe-break  and  security  zoi&  prior  to  the  commencement  of  ground  tests.  As 
described  above  the  probability  of  birds  or  other  biota  being  in  the  area  during  ground  testing 
operations  would  be  veiy  low. 

(U)  Because  of  the  low  quality  and  diversity  of  the  habitat,  the  low  probability  of  animals  being 
near  the  test  area  at  the  time  of  testing,  and  the  previous  clearing  of  vegetation,  the  level  of 
significance  of  hot-hydrogen  venting  on  terrestrial  biota  would  be  negligible.  Therefore,  the 
environmental  consequences  would  be  insignificant. 

Synopsis  (U) 

(U)  In  general,  the  activities  at  the  SMTS  would  have  a  negligible  impact  on  terrestrial  biota. 
However,  there  is  a  low  probability  that  some  sensitive  species  could  be  affected.  Therefore, 
the  overall  impact.^  on  terrestrial  biota  is  considered  low  and  the  aavironmental  consequences 
would  be  insignificant. 

4332  Aquatic  Biota  (U) 

(U)  Some  waterfowl  may  be  in  the  vicinity  of  the  SMTS  if  precipitation  has  caused  the 
temporary  formation  of  Yucca  Flats  Lake.  Be^se  there  is  a  low  likelihood  that  the  lake  would 
exist  during  testing,  and  because  there  is  little  chance  that  waterfowl  would  be  in  the  lake  given 
that  it  did  exist  and  because  of  the  gr^  distance  ftmn  the  lake  to  the  test  station  [13  km  (8 
miles)],  and  because  the  lake  would  not  suj^it  a  high  quality  habitat,  couMruction  and 
operations  would  have  a  negligible  impact  cm  aipiatic  Idota.  Thmefore,  the  environmental 
consequences  would  be  insi^oificant. 

4  J  J  J  Threatened  and  Endaagmred  Species  (11) 

(U)  Based  on  the  pre-acrivity  survey  of  the  SMTS  and  its  new  power  Une  route,  no  threatened 
or  endangered  ^)ecies,  or  tiieir  habitat,  are  known  to  occur  in  the  vicinity  of  Um  SMTS.  The 
desert  tortoise  fGophems  agassirij^.  a  threatened  speciss  as  of  April  1^,  is  not  known  to 
inhabit  the  proposed  test  locadmi.  Additional  docutnentalion  has  identified  the  Desert  Tortoise 
range  as  located  south  of  the  SMTS.  Therefore,  ground  testing  activities  at  SMTS  would  cause 
no  impacts  to  threatened  and  endan^sied  species.  Iherefore,  the  enviioomet^  consequences 
would  be  insignificant.  (See  ^ppe^  F  for  consultation.) 


(U)  A  pie*activity  biological  resources  survey  of  the  power  and  waterline  loates  leading  to  the 
water  supply  well  would  be  performed  prior  to  any  construction  activities  in  thor^.  areas.  The 
routes  would  be  modified  to  avoid  any  impacts  to  threatened  or  endangered  ^>ecies  that  are 
identified  during  this  survey  following  con^tatlon  with  the  FWS. 

Synopsis  of  Biological  Resources  OJl 

(U)  Although  the  impact  of  noise,  flaring,  and  hot-hydrogen  releases  would  be  negligible,  there 
is  a  probability  that  some  sensitive  ^)ecies  could  be  affected.  Therefore,  the  overall  impacts  on 
terrestrial  biota  is  considered  low  and  the  environmental  consequences  would  be  insignificant. 


I 


l 

i 


43.4  Radiobgical  bnpacte  (U) 

43.4.1  Radiological  Rnpa^  During  Constnicdon  (U) 

(U)  Prior  to  construction,  radiological  monitoring  as  required  by  DOE  Order  5400.1  would  be 
performed  at  the  proposed  SMTS  to  misure  no  more  than  bacicgrmmd  soil  contamination  exists 
in  the  areas  to  be  distorbed.  H  radiological  contamination  in  excess  of  these  levels  are  found, 
the  area  would  be  rmnediated  to  acceptable  levels  before  construction  begbs.  Dust  ccmtrol 
techniques  would  be  used  as  {Appropriate,  and  any  contamination  preset  would  be  dispersed  or 
settle  out  before  it  reaches  the  hTTS  site  boundary.  Offsite  exposures  born  construction  activities 
would,  therefore,  be  negligibb. 

43.4.2  Radiological  Impacts  During  Operatioris  CU) 

43.4.2.1  Normal  Operations  (tf) 

(U)  The  projected  radiological  impacts  associated  with  the  normal  operations  at  the  SMTS  would 
result  from  (1)  periodic  atmo^herto  releases  during  the  PIPET,  mini-GTA,  GTA  and  QTA  tests, 
and  (2)  incremental  releases  and  e^qrosures  attributable  to  the  handling  and  tran^rting  of  the 
reactor  cote  and  radioactively  contaminated  solid  or  liquid  wastes.  Hiese  operational  releases 
are  based  upon  the  activities  discussed  in  Secdon  2.3.3.  The  following  sections  discuss  each  of 
these  areas. 


(U)  During  the  test  (:q)erarions,  small  amounts  of  radioactive  material  would  be  released  to  the 
atmosphere.  Releases  could  include  prinuuily  nobb  gases  but  small  quantities  of  halogens, 
volatile  fission  products  and  parriculatu  ccnild  also  be  eiqiecled.  The  fission  product  inventoiy 
anticipated  to  be  availabb  for  release  during  iqienUmial  testing  are  given  in  Appendix  A. 


(mH)  The  fission  product  bventoiy  would  be  dqpendent  on  the  power  levels  generated  durmg 
the  test  and  the  length  of  time  of  the  test  (i.e.,  higher  power  levels  and  longer  run  times  incmase 
the  fission  product  invenuny).  In  this  analyris  for  normal  operations,  the  following  nm 
parameters  were  assumed:  HPEl'  and  Mini-^A "  SSO  MW  for  500  secxaids  and,  GTA  and 
QTA -2000  MW  for  1000  seconds.  The  resultant  system  source  term  would  then  be  dqiendent 
on  the  core  release  fractioos  and  the  effeedveaess  ctf  the  effbient  treatment  system. 

(U)  The  radiological  impacts  for  routine  opesiadcms  were  modeled  assuming  diit  opeiadcnal 
releases  for  the  tests  would  be  a  plume  emitted  through  the  flare  shrok.  "Program  model 
conditions"  were  created  to  lepreseb  the  eaqwcted  |byg^  parameters  aiwodafed  with  tesriog 
aedWdes.  These  (xmtbions  ate  described  b  the  fdUowing  pisaipipb 

The  normal  operadonal  plume  power  for  dre  HPBT  and  mini-GTA  was  calculated  to  be 
6GS  Megawatts  CMW)>  white  the  phime  power  for  the  GTA  and  QfTA  wat  calculated  to  be  3»025 
MW.  Release  times  fbr  the  flared  phi^  were  aasumed  to  be  equal  to  cperadonal  test  dmes. 
Retease  fiacdcma  from  the  reactor  corn  Avail  operadonal  releases  were  assumed  to  be  8x10^ 


for  noble  gases,  S  x  lO*^  for  halogens  and  volatiles,  and  4  x  10^  for  particulates.  All  releases 
were  based  on  the  design  criteria  that  the  ETS  remove  99.9%  of  the  particulates  and  volatiles 
and  99.5%  of  the  halogens  and  noble  gases.  [Similar  efficiencies  were  demonstrated  in  the 
NERVA  tests  (USAEC/NASA,  1971)].  Design  capability  would  be  confirmed  by  preoperational 
tests.  The  radioactive  gases  would  be  rttained  in  the  ETS.  (For  mcample,  they  might  be 
transferred  to  a  compressed  gas  cylinder  for  a  short  period  of  time  prior  to  release,  to  allow 
decay  of  the  radioisotopes.)  A  decay  time  of  one  day  was  assumed  in  this  assessment. 
Environmental  impact  of  controlled  release  of  this  material  is  in  the  infract  assessment. 

(U)  Based  upon  the  statistical  average  of  meteorological  data  obtained  from  a  sampling  station 
in  the  vicinity  of  proposed  cperations,  a  wind  velocity  of  S.5  m/s  (18  ft/s)  and  a  Pasquill 
Stability  Class  D',  were  sele^  as  rq)iesentative  of  typical  existing  conditions.  Iterative 
computer  analysis,  whmi  evaluated  against  published  Iteiical  meteorological  information, 
demonstrated  that  an  assumed  inversion  layer  height  of  20(X)  m  (560  ft)  resulted  in  compliance 
with  ^licable  NESHAPs  limits  and  occurred  with  sufficient  frequency  that  it  could  be 
reasonably  expected  to  accommodate  operational  requirmnents. 

(U)  Based  on  the  fission  product  inventory,  e^qposure  pathways  analysis,  and  risk  assessm^ts 
2q)pearmg  in  .^jpendix  A,  radiological  dose  was  calculated  as  a  function  of  downwind  distance, 
and  the  result  was  used  to  estimate  the  dose  to  the  maximally  exposed  offsite  individuals 
assumed  to  be  at  least  23  kilometers  (14  mi)  downwind,  corre^nding  to  the  nearest  NTS 
boundary.  Population  dose  was  calculmed  for  each  wind  direction  downwind  for  a  distance  of 
80  km  (SO  mi).  The  radiological  doses  were  calculated  using  MACC8,  a  computer  code  system 
for  calculation  of  reactor  accident  consequences,  developed  by  Sandia  National  Laboratories. 

(U)  The  radiological  doses  presented  in  this  Environmental  Impact  Statement  (EIS)  are  ejqnessed 
as  SO  year  committed  effi^ve  dose  equivalmits  ((3EDE),  the  sum  of  the  exte^  doses  received 
fiom  cloudshise  and  gioundshioe  and  the  intenul  doses  lecdved  from  inhalation  and  during 
plume  passage  and  resuqpension  inhalaticm  intuited  over  a  50  year  period.  PofwlititHi  doses 
also  include  the  dose  from  ingestion  of  contaminated  food  and  water.  Vtitually  all  the 
committed  dose  would  be  received  in  tim  first  year  foltowhog  the  ndittio^cal  relnse. 

(U)  The  Environmental  Protection  Agency  (EPA)  provides  guidance  required  on  offsite 
^^lersitm  and  consequence  modeling  in  40  Fart  61,  Subpait  H,  EPA  Bt^ulaticms  tm 
National  Emission  Standards  for  Hazardous  Air  Pollutants  (NESUAP).  That  guidance  is 
incorporated  in  DOB  Order  5400.5,  Radiation  Protection  of  the  Public  and  the  Environment  for 
modeling  offsite  doses  to  the  public.  DOB  Order  5400.S  states:  *Aiialytical  models  used  for 
dose  evaluations  shall  be  api»optiate  for  characteristics  of  emissioas ...  mode  d  release  (e.g., 
stack  or  vent;  crib  or  pond;  sutfiice  water  or  sower,  comimioiis  or  imesmitteat)."  In  athtition, 
the  mder  states:  *IX)movaltMdion  models  that  are  codified,  agiiwed,^ 
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and  other  authorities  shall  be  used  where  aj^repiiate,  such  as  the  AIRDOS/RADRISK  codes  for 
demonstrating  compliance  with  40  CFR  Ito  61,  Sulq)ait  H.” 


(U)  As  required  by  NESHAPS,  appropriate  i^vlatoiy  permit  modeling  would  be  performed  as 
q)ecified  in  40  CFR  61. 


(jmi)  The  mUmillllfm  reactors  are  anticipated  to  be  intermittently  operated  for  relatively 
short  durations  only.  Ibis  mode  of  operation  is  more  ^ical  of  accidental  releases  of  short 
duration.  It  was,  tterefore,  determined  that  the  operational  releases  from  tte  3MTS  would  be 
better  modeled  with  the  MACCS  code,  which  was  designed  for  accident  consequence  analysis 
for  nuclear  reactors,  instead  of  AIRDOS,  which  was  designed  for  dmmic  rdeases  over  a  1  year 
period  or  longer.  To  convert  doses,  which  are  e]q)rBSsed  in  terms  of  rem  and  person-rem,  to 
health  dfects  (i.e.  the  risk  of  latmit  cancer  fatalities  and  genetic  disorders),  ^  doses  were 
multiplied  by  risk  model  factors  recommended  by  BEIR  V  (bftr,  1990). 

(U)  Tbe  BEIR  V  iqx)rt  is  the  fifth  in  a  series  of  Natirmal  Research  Council  committee  reports 
on  the  biological  effects  of  ionizing  radiation  (BEIR,  1990).  The  DOE  is  evaluating  this  r^rt 
and  its  implications  for  DOB  operations  and  standard;  similar  evaluations  are  being  performed 
by  nation^  and  international  radiation  protection  organizations.  The  mran  value  given  by  the 
BEIR  V  committee  for  increased  cancer  fatalities  resulting  from  an  acute  whole-body  dose  of 
10  rem  to  100,000  individuals  (that  is,  1,000,000  persem-rem)  is  abmit  795  fatalities  (760  for 
males  and  810  for  females),  or  about  7.9  X  10'*  cancer  fatality/person-rem.  This  value  is  used 
in  this  EIS.  The  BEIR  V  rqport  also  indiesdes  that  "for  low  LET  (linear  energy  transfer) 
radiation,  accumulation  of  the  same  dose  over  weeks  or  months,  however,  is  expected  to  toluce 
the  lifetime  risk  aj^reciably,  possibly  by  a  fketor  of  2  or  more.* 

(U)  The  BEIR  V  estimate  of  total  genetic  risk  at  equilibrium  is  100-200  additional  cases/million 
live  births/rem/generation.  This  is  roughly  1*2  x  !()*  genetic  effect/person-rem/generatitm.  The 
factor  used  in  this  EIS  is  2.6  x  10^  ^m<^c  effoct/person-rem  for  all  generations.  As  stated  by 
the  BEIR  V  committee,  the  genetic  risk  factors  are  highly  uncertain,  and  the  ccnnmitme 
recommends  that  iiirUmr  studies  be  conducted. 

(U)  A(^)endbc  A  provides  a  more  detaitod  discussion  of  the  methods  used  to  calculate  routine 
onsite  radiological  doses  and  consequences  due  to  ndiitioo  emissioas. 

MagimuiiLQffsilg.IMyidMl.I^  (U) 

(U)  The  committed  effective  dose  equivalent  (CEDE)  and  maximum  doses 

received  by  a  hypothetical  person  residing  it  the  location  of  maximum  dose  yhe  SMTS  are 
summarized  in  taltie  4.M  ftn*  each  operatiootd  test  release. 


TABLE  4^1: 

INDIVlDtJAL  DOSES  AT  TBE  LOCATION  OF  MAXIMUM  DOSE  SROM 
OPERATIONAL  RELEASES  FROM  EACH  TEST 
AND  TOTAL  PROGRAM  NEAR  SMTS^  (U) 


Maximum  Committed 

Committed  Effective  Dose 


Highest 

Organ  Dose 

Distance 

Equivalent 

Distance 

Test  Article 

Organ 

,  (mrem) 

-flan)- 

.-Jmipm)-.,.  -.fliaaL. 

nPET,  Mini  GTA 

Thyroid 

4.9  X  10^ 

187 

9.7  X  10" 

46 

GTA  #1,  #2,  etc 

Thyroid 

4.2  X  la* 

198 

6.9  X  10" 

46 

QTA 

Bone  Surface 

5.4  X  lOP 

27 

5.9  X  lOP 

28 

Total' 

Thyroid 

2.1  X  10' 

— 

8.6xlOP 

~ 

NESHAPS' 

N/A 

N/A 

10.0 

'  (U)  ^  iMAia* 


(U)  The  highest  committed  organ  dose'  (thyroid)  and  Committed  Effective  Dose  Equivalent 
(CED^  received  by  the  hypothetical  person  residing  at  the  location  of  maximum  dose  were 
calcula^  to  be  0.049  milliim  [at  187  km  (116  mi)]  and  0.0097  millirem  [at  46  km  (29  mi)], 
respectively  from  each  PIPET  or  mini-GTA  test.  The  highest  committed  organ  dose  (thyroid) 
and  Committed  Effective  Dose  Equivalent  received  at  the  location  of  maximum  dose  were 
calculated  to  be  0.42  and  0.069  millirem,  re^)ectively  for  each  GTA  test.  The  dose  from  QTA 
testing  would  be  S.4  mrmn  [at  28  km  (17  mi)]  committed  organ  dose  (bone  surface)  and  5.9 
mrem  CEDE  (at  28  km)  to  ^  individual  located  at  the  location  of  maximum  dose.  The  total 
dose  received  by  the  hypothetical  individual  residing  at  the  location  of  maximum  dose  from  all 
ground  testing  was  calculated  to  be  21  millirem  committed  organ  dose  (thyroid)  and  8.6  millirem 
CEDE,  ^read  over  a  period  of  s^roximately  4  years.  The  organs  are  used  as  an  indicator  of 
the  e^qposure  of  individuals  to  radiation.  The  consequences  of  this  eoiposure  are  measured  as 
latent  cancer  fatalities  and  genetic  defects  to  offspring. 

(U)  Virtually  all  the  dose  received  would  be  received  within  the  first  year.  For  the  purposes  of 
this  analysis,  the  CEDE  and  annual  EDE  are  considered  equivalent.  The  exp&Xed  average 
annual  dose  to  the  maximally  exposed  individual  during  testing  would  be  2.2  mrem/year 
(CEDE).  In  comparison,  the  annu^  effective  dose  equivalent  typically  received  by  individuals 
at  the  NTS  due  to  natural  background  would  be  67  millirem.  The  aMtional  annual  effective 
dose  equivalent  received  by  the  maximum  imiividual  from  other  NTS  operations  was  about  l.S 
X  10^  millirem  in  1989  (DOE,  1990a). 

(U)  Based  <m  health  effect  risk  estimator  for  fatal  cancers  of  7.9  x  10^  per  person-rem  (EDE), 
the  risk  to  the  hypothetical  individual  residing  at  the  location  of  maximum  dose  due  to  SMTS 
activities  would  tw  about  7  x  10*  cancer  fatalities.  Based  on  the  risk  estimator  of  2.6  x  10^ 
genetic  effects  per  persou-r^  (BDB),  the  risk  to  the  offering  of  the  same  individual  would  be 
about  2  X  10*  genetic  disorders.  tW  is  to  say,  the  maximally  exposed  individual  would  face 
an  increased  risk  (above  the  already  existing  of  2.2  x  10')  of  dying  of  cancer  of  7  x  10*. 
This  same  individual  would  face  an  tiK;reased  risk  (above  the  already  existing  risk  of  2.S  x  lO') 
of  producing  offering  with  genetm  defects  of  2  x  10*. 

(XI)  If  radiological  exposures  from  this  program  ocotned  at  the  NESHAP  limit  of  10  mrem  per 
yem  for  the  four  years  of  the  projea,  expected  health  effects  to  the  maximally  expo^ 
mdividual  would  be  3  x  lO'  latent  calmer  faUilitie.s  and  1  x  10^  genetic  defects. 

Population  (11) 

(U)  The  minimum  and  maximum  down'a'iiid  population  doses  due  to  normal  releases  from  SMTS 
operations  for  the  population  80  kalometers  (SO  mi)  downwind  of  the  SMTS  are  sununarized  in 
Table  4.3>2.  Winds  blowing  toward  tbe  following  aiproximate  directions  were  eliminated  from 
(X}iisideiatioa  fo  excesrive  population  doses:  wiixB  bfowing  aipimdunaidy  foward  the 


'(0)  TV  ay  wmiMm  *»  mxkmm  — wli'i » if  II  *»*%>*»«  it  tmm*.  WtmimniifmU 

i»aa >a  mff  ttm,  faaSaa.  Mina|l»ri»  ayBit.  ml  nmotf'ttl imt. 

iii* ilia* Ik •UMiiilWiyiya. 


TABLE  43-2: 

COLLECHVE  POPULATION  DOSE  FROM  ROUTINE  OPERATIONS 

AT  NTS*  (U) 


Committed  Effective  Dose 
teiatioas.  Equivalent  fperson-mrem) 


Minimum^ 

Maximum* 

PIPET,  Mini-GTA 

4.5  X  10-* 

5.9  X  10* 

GTA,  #1,  #2,  etc.* 

1.0  X  10* 

i.2x  10* 

QTA 

2.6  X  10* 

4.3  X  10* 

Total* 

2.5  X  10* 

3.0  X  10^ 

'  (U)  2,000  ncter  (6,t00  ft)  javertioD  ky«r. 

*  (U)  Keitriotiag  buvUy  populktcd  t«oton  fna  ctoMeatiai  (wWi  mwrnlmiUjy  Iwwd  90*  elockwiia  Ihnw^  292.5*). 

*  (U)  11»  tout  pa|MUitk»  <lo«e  cqvUvidMa  RpivMEU  Ou  tfcM  •tuWtiiBt  to  dw  po(«dttioa  wttk  10  UkMMltn  (50  mO  or  a«  8MTS  lh»  lU  opc^^ 

ow«li»ki«tfaoftbeuttpcrk)d(i.e.,^>rMd<Kerabo«4yMn)iMuoii^dWwiBdw«»bkintectodwMMdincticBrorcviiyli«.  Actual  wM  «NctiDa 
varutioo  would  rtmlt  io  a  populatiao  doae  butwaco  iho  mhimuin  and  wnlmiiin  dote. 


east  (90**)  clockwise  through  winds  blowing  approximately  toward  the  west-northwest  (292.5**). 
This  would  be  an  operational  limitation  on  the  conduct  of  tests;  if  tests  were  conduct  while 
winds  were  blowing  in  this  direction  exoMsive  doses  could  occur  to  the  population.  The  dose 
values  presented  in  the  following  paragr^hs  are  tlm  maximum  pofNilatkm  <h)ses  that  would  be 
mpeiienced  for  winds  in  the  cperatiooal  sectors. 

(U)  The  collective  CEDE  due  to  a  WPET  test  or  mini-GTA  was  calculated  to  be  0.45  h>  0.59 
person-miem  (depending  on  the  direction  of  the  wind)  to  the  population  80 1cm  downwind.  The 
collective  CEDE  to  the  same  pcpulation  for  GTA  tests  was  calculated  to  be  10  to  12  person- 
mrem.  For  QTA  operations,  the  collective  CEDE  was  calculated  to  be  25  to  43  person-mimn 
from  each  test.  The  total  collective  CEDE  for  all  ground  testing,  over  the  entire  length  of  the 
testing  period  (i.e.,  about  4  years)  was  calculated  to  be  250  to  300  person-mrmn.  The  annual 
collective  whole-body  dose  due  to  natural  background  radiation  f<»^  the  same  pofNilatkm  would 
be  about  784,000  person-mrem.  The  coBectiye  dose  received  by  this  pcfKilatbn  other 

operations  was  about  1.1  person-mrem  during  1989  (DOE,  1990a). 

(U)  Based  on  the  health  eifects  risk  estimators  for  genetic  elfi^  and  cancer  &mlities,  die 
population  80  kilometers  (50  mi)  downwind  of  the  SMI'S  project  would  eiqpetience  about  2  x 
10^  additional  latent  cancer  fatalities  and  6  x  10^  to  8  x  lO'^  additional  gert^c  disorders  from 
the  project’s  atmospheric  emissions  resulting  from  all  routine  ground  tending  procedures.  That 
is  to  say,  since  22  percent  of  the  affected  peculation  of  5,400  (1,18.8  individuals)  are  cndin&sily 
expected  to  die  from  cancer  (Kiieger,  1991),  the  performance  of  gnnind  testing  activities  would 
add  only  2  x  10^  cancer  fatties  to  this  for  an  «»pected  can^  of  1,188.0002. 

This  same  population  would  ordinarily  be  eicnctnd  to  produce  2.2  percent  of  its  offi^iing  (or 
119  individuals)  with  genetic  disoiders  (BEIR,  1990;  Colorado,  19^).  The  pneosed  program 
would  add  6  X  10^  to  8  X  10^  additional  g^etic  disorder  cases  to  the  df^uing  of  the  emirs 
population  from  normal  q)erations. 

Qthszjyifiii  (U) 

(U)  Radiation  doses  received  by  wildibfo  and  crops  from  ra#3«cUv&  release  duiing 

normal  SMTS  are  expected  to  be  similar  to  those  by  humans.  Extesnal 

doses  to  humans  would  be  stigntiy  higher  tlnm  tlmse  to  whUe  Infomal  th>ses  are 

expected  to  be  within  an  order  of  magidhidc.  the  diffence  in  interna!  wmsM  W  due  to 
the  different  pathways  and  metabolisms  Involved  (o.g.,  humans  and  animals  m  br^^  imd 
ingest  radioactive  material,  while  ert^  absrnb  ladio^vity  through  rocsts  and  ite 

the  radiological  effects  for  humans  are  expected  to  be  extromdy  the  same  be 
expected  for  doses  to  wildlife  and  crops. 

(U)  there  is  a  direct  comOatioK  between  the  bibiogict!  mple3%  of  m  ^ 

sensitivity  to  radiation  (BEER,  1972).  Bvideacc  imtecs  that  no  ^  avhg  W 
been  ido^ed  that  are  likely  to  be  significantly  mme  rtihcHse^^ve  ilsn  Wit), 

Because  Uie  doses  received  by  humans,  very  ctsnplex  0!p>  .lesms,  result  in 
impacts,  similar  doses  received  by  simpler  orpntes  wotihf  be  even  to 


(U)  RcHitinetran^Kntation  of  radioactive  osatemls  (and  hazaidous  wastes)  is  discussed  in  Section 
2.4.1.  Sh^ent  of  fissile  radioactive  materials  is  legulated  by  the  ftsqniimnents  of  49  CFR 173, 
Subpait  I.  Other  translation  requirements  for  sh^ment  of  radioacrive  material  (also  in  49 
CFR  173,  Su1s>^  ^  lunit  external  radiation  dose  rates,  radioactive  material  contamination 
levels,  tmisi^ure,  pressure  and  containm^. 

(U)  The  environmental  consequraces  as^)ciated  with  routine  (non^acddent)  tran^itadon  of 
uranium  bearing  fuels,  both  uninadiated  and  irradiated,  TRU  waste,  and  low-levd  waste  from 
the  program  are  analyzed. 

(U)  The  radiological  inqxicts  have  been  calculated,  using  die  RADTRAN  4  computer  system 
(Neuhauser  and  Kanipe,  1991).  Data  used  in  tte  analysis  includes  the  material  properties 
characteristics  of  shilling  containers  and  contents,  tran^rt  vehicles,  numbers  of  shipments  and 
distances  traveled,  and  population  distribution  for  actual  routes  to  and  from  the  fadlities 
involved.  Appendix  A  provides  a  detailed  discussion  of  the  trampoitation  modding  effort. 

(U)  The  radiological  impads  result  from  limited  direct  external  radiation  erqxrsure  to  peqrle 
sharing  the  roads  with  transport  vehicles  and  those  living  near  the  roads  or  near  rest  stops.  The 
incremental  ^ulatkm  dose  increase  to  this  grraip  from  iiteident  free  SMTS  material  shipments 
is  conservativdy  calculated  to  b^  120  person-rem.  The  corre^nding  risk  of  radiation-induced 
h^th  effects  for  this  same  pc^lation  would  be  5.9  x  10^  lat^  cancer  fatalities  and  2.4  x  10^ 
genetic  disorders. 

434J  J  FoiduUtled  fadiify  Afiddmsds  (D) 

(U)  The  following  sections  address  accui^tal  ideases  that  could  hypdbetically  result  from 
grouiui  tests.  Since  dm  design  imd  ^ety  tndysis  are  in  the  pidiminary  phase,  erqrectation  of 
everhs  are  based  on  eogiud^ir^  judgements.  WhUe  today's  best  enginee^  judgements  cannot 
assigfs  a  probability  of  occunme  for  diis  bounding  case  accident  srteoario,  the 

MIhood  (d*  this  ^tetiario  exactly  as  po^lated  is  extremdy  low.  As  the  design 

evolves,  a  c^^tete  probddU^  risk  analysis  would  be  performed  for  this  bounding  case 
accident  m  well  aS  fur  varitms  less  severe  accidents  MmteOver,  the  des^m  critmia  would 
iiKdude  sufflciimi  margins  to  assure  that  rad^t^hcai  doses  would  not  exceed  allowable  limits. 

(IJ)  T^  fiKiiity  atxjideot  would  tdte  the  fonn  of  a  viporization  caused  by  the  rtqrid 

heiini  of  the  test  titide  ^10,000  K  (20,000*  C)  per  second)).  The  v^rized  material  would 
be  reused  as  a  {dume  to  the  stmc^pbere.  This  acdd^  wouk)  not  result  in  t  nuclear 
e:qrloslon  because  the.  test  articles  contain  neilbr  sufBchmt  lefined  material  nor  i  triggering 

device. 

(U)  Tite  approach  tdcen  was  to  devdop  a  h^piodbttkal  bounding  oue  acddem  stxmario  as  a 
boundis^dise,  tei^y  these  rebate  tlteprapdsed  rite  at  KTS»  and  then  to  postulaie  accidents 


of  less  severe  consequmce  related  to  HPBT  and  the  mini-GTA.  Dose  recq)tors  (individuals) 
of  ccmcezn  are  the  test  personnel  (occupational  wodcers)  stationed  in  the  SMTS  control  bunker 
during  the  test,  other  NTS  personnel  assumed  to  be  evaoiated  prior  to  each  test  and  not  at  risk 
from  accidental  releases,  members  of  the  public  at  tiie  location  of  highest  dose  (maximum  offsite 
individual),  and  mmnbers  of  the  public  residing  offsite  out  to  a  distance  of  80  kilometers  (50 
miles). 


(U)  The  applicable  dose  limits  for  occupational  ejqrosures  are  given  in  DOE  Order  5480.11,  and 
are  5  rem  annual  effective  dose  equiWlent  and  50  nem  annual  dose  equivalent  to  any  organ  of 
tile  body  excqit  the  Imis  of  the  eye  (15  ran  annual  dose  equivalent),  bi  the  event  of  an 
mneigency,  DOE  Order  548^.11  allows  a  one  time  whole  body  dose  of  25  rem.  .Applicable 
public  dose  limits  fqpear  in  DOE  Order  5400.5,  "Eadiation  Protection  of  the  Public  and  the 
Environment"  and  40  CFR  Part  61,  "National  Emissions  Standards  for  Hazardous  Air 
Pollutants"  Subpart  H,  for  normal  operations,  and  by  10  CFR  100  for  accident  conditions. 
However,  for  tiie  ground  test  facility,  ANSI/ANS  15.7  has  bemi  identified  as  the  applicable 
siting  regulation.  The  maximum  allowable  dose  to  an  offsite  individual  from  a  reactor  accident 
^)ecified  in  ANSI/ANS  15.7  are  5  rem  whole  body  and  15  ran  to  any  organ  from  a  2  hour 
exposure.  The  maximum  allowable  doses  at  the  ur^  boundary  are  0.5  rem  whole  body  and 
1.5  rem  to  any  organ  from  a  24  hour  mqx)sure. 

(U)  ANSI/ANS  15.7  detines  radiolc^cal  dose  limits  in  terms  of  zones  around  the  test  facility. 
The  innermost  zone,  the  cperations  area,  is  that  area  in  the  immediate  vicinity  of  the  test  ftteility 
set  off  by  a  physical  barrier  such  as  a  fence  over  which  the  test  facility  administrator  has  control 
of  access  and  activities.  The  operations  area  is  sunxHmded  by  a  site  in  which  there  may  be 
people  only  generally  aware  of  test  facility  activities  and  emergency  reqwoses.  Outside  the  site 
is  a  rural  zone,  generally  an  area  which  may  include  members  of  general  public,  but  limited 
to  pqmlations  which  allow  reasonable  mqpectation  that  the  people  can  be  evacuated  or  prmected 
within  about  two  hours.  The  urban  zone  (i.e.,  the  area  outside  the  rural  zone)  includes 
pc^lations  too  large  to  assume  such  evacuation  or  protection. 

(V)  The  actual  populatioo  accident  mqwsure  pattern  would  most  likely  lie  only  in  one  wind 
diroction  because  of  the  short  term  nature  of  the  «x:i(kmtal  release,  limitatimis  on  the  wind 
direction  prior  to  testing  would  also  limU  the  exposure  direction. 

Mcfliadfilogy  Gi) 

(U)  Ck>nsequence  assessment  was  developed  using  the  MACCS  computer  (XKie  as  described  in 
the  normal  operations  impact  assessment  (Set^oc  4.3.4.2.1).  The  accident  modeli^  scen^o 
assumes  that  the  full  operating  plume  power  would  be  released  over  a  60  sectmd  time  period. 
Acddent  core  release  fractious  are  conserv^vely  defined  as  1.0  (100^  release).  The  effect 
of  the  BTS  were  imt  included  in  the  scenario. 


(10  Weather  conditions  assumed  in  the  analysis  were  a  wind  speed  of  5.5  inetera  per  second  (18 
^)  and  Fasquill  Stability  Cllass  D.  An  invesrioo  layer  was  assumed  at  2,000  meters  (6,600  ft). 


<flMh  0BI0EN2  (Cioff,  1983)  was  used  to  develop  the  ndionucUde  invoitoiy.  A  nuclear  cross 
section  most  closely  ^roximadog  this  reactor  core  was  used.  The  GTA  and  QTA  reactor  core 
histoiy  was  assumed  to  be  2000  MW  for  1000  seconds.  The  FIPET  and  Mini>GTA  reactor 
histoiy  was  assumed  to  be  550  MW  for  iq[>  to  five  500  second  runs.  These  parameters  were 
select^  to  generate  a  reasonable  bounding  case  estimate  of  the  fission  product  inventory  for  the 
assmnblies.  These  assumptions  are  discussed  in  Section  A.4  of  Appendix  A. 

(U)  Plume  rise  was  calculated  based  on  the  phime  thermal  eneigy  content  assuming  a  release 
height  of  6  meters  (20  ft)  (1  meter  above  the  tqp  of  the  building).  Tbs  results  of  a  release  at 
ground  level  (0  meters)  were  compared  with  releases  at  8  meters  (26  ft)  and  16  m^ers  (53  ft). 
The  release  height  had  no  noticeable  effect  on  the  resulting  doses. 

Bounding  Case  Accident  Scenario  fUl 

(U)  The  bounding  case  accident  scenario  would  be  the  complete  release  of  the  GTA  fission 
product  inventory  as  an  aerosol  and  gases  for  diq;)ersion  downwind.  These  results  would  be 
used  to  evaluate  proposed  sites  and  for  compaiismi  with  accidents  of  lesser  consequence. 

(U)  The  mini-GTA  would  be  the  same  si^  and  have  a  similar  core  history  as  FIPET,  and  thus 
would  result  in  a  similar  potential  accident  dose  as  FIPET.  This  dose  woidd  be  well  below  that 
for  the  bounding  case  accident  which  involves  GTA  or  QTA. 

(U)  The  ETS  is  not  considered  in  the  accutent  scenarios.  The  ETS  would  be  designed  to  be 
functional  during  accidents  ami  would  effectively  reduce  the  effluent  source  term  and  resulting 
dose  commitments\ 


Qtb9r.As9itfsms--,glPEr..MuK  (U) 

(U)  The  PIPET  tests  would  tun  at  only  a  ftaction  of  the  power  and  time  of  the  full  scale  (GTA) 
tests.  Thus  the  maximum  fission  product  inventory  would  be  substantially  less  than  the  bounding 
case  GTA  accident.  This  wmild  re»ilt  in  a  prqporticmally  lower  dose.  The  end  result  would 
be  a  lower  dose  to  the  maximally  exposed  in^vidual  from  this  hypothetical  accident. 

■QthgLA«?i<teflts,-.  QTA/.OIA.Mure  (U) 

(U)  These  assemblies  are  the  same  in  terms  of  rector  core  size  and  anticipated  run  time,  and 
ate  identical  to  the  assumptions  used  for  the  bounding  case  tccklem.  Thus  the  bounding  case 
accident  does  bound  accidents  which  could  occur  in  any  of  these  tests. 


.QlbeLAKidfiflts-.ymual. 


iCUCU) 


(U)  Several  accidents  due  to  natural  phenomena,  that  could  cause  a  release  of  radioactive 
msietials  are  bounded  by  dm  bounding  case  accideaL  Such  accidents  are  equally  likely  to  occur 


w  ivy  M  tfllMMt  W  ««•  M  to  ALAJtA  rrafMi  iMk. 


during  periods  of  reactor  shutdown  when  fission  product  invratories  are  low,  as  during  test 
activities,  but  evoi  during  full  power  operation,  rdrases  occurring  during  full  test  operation  are 
prcperiy  bounded  by  the  full  core  inventory  rdease  (bounding  case  accident). 


OccuDational  Exposure  (U) 

(U)  Design  detail  uncertainties  preclude  dose  calculation  to  control  hunker  personnel.  Dose  to 
Ae  test  personnel  housed  in  the  control  bunker  would  be  mitigated  by  the  control  facility  design. 
Earth  covering  and  structural  material  would  reduce  external  radikion  ejqrasure,  and  HVAC 
design  would  be  adequate  to  prevent  excessive  e^qwsuie  to  aiiboine  radioactivity.  Evacuation 
procedures  would  be  in  place  to  assure  personnel  protection  following  any  accident. 

Offsite  Dose  Consequences  Due  to  Bounding  Case  Accidents  (U1 

(U)  Distances  to  site  boundaries  and  terrain  characteristics  would  affect  the  dose  received  by  the 
offsite  population.  Wind  direction,  wind  speed,  and  meteorological  conditions  also  significantly 
affect  the  dose  to  the  offsite  population.  Operational  constraints  would  be  ^lied,  such  that 
testing  would  only  be  performed  when  meteorological  conditions  are  accq)table.  Committed 
Effective  Dose  Equivalents  to  the  maximally  e?^sed  individual  and  the  dose  to  the  population 
80  kilometers  (50  miles)  downwind  from  the  postulated  bounding  case  accident  are  summarized 
in  Table  4.3-3. 

(U)  The  location  of  maximum  dose  downwind  from  the  accident,  indicates  a  Committed 
Effective  Dose  Equivalent  20  mrem  at  34  km  (21  mi)  from  an  accident  during  FIPET  or  mini- 
GTA  operation. 

(U)  The  GTA  or  QTA  accident  scenario  resulted  in  a  Committed  Effective  Dose  Equivalent  at 
the  location  of  maximum  dose  [34  km  (21  mi)]  of  130  mrem.  These  doses  were  calculated 
assuming  that  an  individual  resided  at  the  centeriine  of  the  plume  as  it  passed  overhead. 

(U)  The  increased  risk  from  the  (bounding  case)  OTA  accident  is  estimated  to  be  1  x  10*  latent 
cancer  fatalities  and  3  x  10*  genetic  defects.  That  is  to  say,  the  maximally  exposed  individual 
would  face  an  increased  risk  of  dying  of  carreer  of  1  x  ICF*.  This  same  i^vidual  would  face 
an  increased  risk  of  producing  offering  wMi  genetic  defects  of  3  x  1(^. 

(U)  If  an  accident  occurs  resulting  in  radiological  exposures  at  the  ANSl/ANS  1S.7  limit  of  5(X) 
miem,  expected  health  effects  to  the  maximally  erqxrsed  individual  would  be  4  x  10*  latent 
cancer  fatalities  and  1  x  10*  genetic  defects. 


TABLE  43-3: 

COMMITTED  EFFECTIVE  DOSE  EQUIVALENT  AT  TBE  LOCATION  OF 
MAXIMUM  OFFSnE  DOSE  AND  COLLECTIVE  POPULATION  DOSE  PROM 

ACCIDENTS  AT  THE  NTS'  (U) 


Maximum  Individual: 


Test  Svstem 

Maximum 
Committed 
Highest  Oigan  Dose 

Orean  /mreml 

Distance 

flim) 

Committed 

Effective  Dose 
Equivalent  Distance 
(mreml  fkml 

PIPET,  Mini-GTA 

Bone  Surface  2.2  x  10' 

34 

2.0x10' 

34 

GTA  and  QTA 

Bone  Surface  1.5  x  10* 

34 

1.3  X  10* 

34 

Population: 


Test  System 


PIPET,  Mini-GTA 
GTA  and  QTA 


Committed 

Effective  Dose  Equivalent 
■JBfiT^IUngial- 

Minimum^  Maximum* 


5.5  X  10'  1,2  X  10* 
6,7x10*  1.2  xlO* 


(U)  2,000  awlu  (6,M0  ft)  kv«nio«  low. 


(U)  Hie  collective  whole  body  dose  to  the  downwind  population  80  kilometers  (30  mi)  of  the 
accident  scenarios  was  calculated  to  be  55  to  120  pmson-miem  from  an  accident  during  PIPE! 
or  mmi-GTA  tests.  The  population  CBDE  is  projected  to  be  670  to  1200  person-mrem  for  the 
GTA  or  QTA  acddmit.  As  discus^  previously,  the  qieration  of  the  SMTS  would  be 
dqiendmit  on  the  wind  direction,  wind  and  oAer  meteosologit^  conditions.  If  the  test 
systems  are  only  operated  when  the  wind  is  blowing  towards  the  north,  the  collective  whole 
b^y  dose  would  be  substantially  lower  since  few  people  reside  north  of  the  NTS.  The 
additional  cancer  fatalities  and  additional  gmietic  disonters  eiqiected  to  be  caused  by  the 
bounding  ca^  accident  scenario  would  be  5  x  10^  to  9  x  Itt*  and  2  s  10^  to  3  X 
respectively.  That  is  to  say,  since  22  percmt  of  the  affected  population  of  5,400  (1,188 
individuals)  are  ordinarily  expected  to  die  from  cancer  (Krieger,  1991),  the  performance  of 
ground  testing  activities  would  add  only  5  x  lO*  to  9  X  10^  cancer  ihlalities  to  this  for  an 
expected  cancer  fatality  total  of  1 ,188.0007.  This  same  population  would  ordinarily  be  mqrected 
to  produce  2.2  percmit  of  its  offi^ring  (or  119  individuals)  with  genetic  disorders  (BEIR,  1990; 
Colorado,  1989).  the  proposed  program  would  add  2  x  10^  to  3  x  10^  additional  genetic 
disorder  cases  to  the  offering  of  &e  entire  pcpiladon  from  normal  operations. 

4  J.4  Transpoitation  Acddents  (U) 

(U)  The  impacts  of  potential  accidents  involving  the  transit  of  unirradiated  and  irradiated  fuel 
including  transport  of  radioactive  and  mixed  wasted  were  analyzed  using  the  RADTRAN  4  code 
(Neuhauser  and  Kanipe,  1991  in  preparation).  The  analysis  required  a  definition  of  the 
properties  of  the  material  to  be  tran.qported,  a  descrq)tion  of  accidents  that  might  occur,  and 
rq)res6ntative  tran^itation  routes.  It  was  assumed  that  materials  shipments  include  the 
following:  shipment  of  fuel  material  to  Lynchburg,  VA,  from  Oak  Ridge,  IN;  select 
unirradiated  fuel  specimens  from  Lynchburg,  VA,  to  Albuquerque,  MM;  and  shipments  of 
unirradiated  fuel  elements  and  assemblies,  up  to  and  including  full  GTA  from  Lynchburg,  VA, 
to  NTS,  including  onsite  transportation.  The  irradiated  fuel  elements  are  assumed  to  be  shipped 
back  to  Lynchburg,  VA,  for  analysis.  Details  of  the  tnn^xutatkm  analysis  are  preserved  in 
Section  A.3  Appendix  A 

(U)  The  transpoitation  analysis  uses  both  route*specinc  and  national  average  transports^oo  date. 
The  route'Speciric  data  include  total  distance,  adjacent  population,  aiKl  fraction  of  the  route  on 
various  types  of  roads  (e.g.,  rural,  urban,  or  suburban).  The  road-type  fractions  are  then 
combined  with  natioml  average  truck  accittent  data  for  each  road  type,  and  thda  eqiecific  for 
DOE  Safe  Secure  Transport  (S$l)  shqmumt.  The  nidioiial  avenge  drda  used  in  the  an^ysis 
yield  accurate  risk  estimates  for  the  cross-country  routes  to  which  they  were  applhxl.  Data 
included  in  AppmuUx  A  show  that  the  oaiional  avenge  combhaatirm-truck  aeddeot  rate  on 
interstate  highways  is  about  3.1  x  accident  per  kilometer.  Limited  variability  in  «x:ident 
rates  suf^rts  the  use  of  national  average  data.  Fbr  onsite  shijmieitts,  the  analysis  does  account 
for  relevant  site-tqtedfic  Cictors  such  as  low  populafidn  deaiity. 

(U)  Weather-related  road  closures  in  the  legioa  are  not  etxpected  to  affect  the  risk  estimates. 
Effects  due  to  weather  would  be  kqa  to  a  minimum  by  considering  actual  and  fmecast  road 
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(U)  Because  the  piedicted  radiological  effects  of  giouiKl  testing  and  transiting  of  radiological 
materials  as  well  as  the  radiological  effects  of  the  bounding  case  accident  aie  sufficiently  low 
that  increased  health  effects  are  not  expected,  the  impact  of  radiological  emissions  on  the 
environment  would  be  negligible.  Tl»r^ore,  the  raivironmraital  consequences  would  be 
insignificant. 

4  J.5  Summaiy  of  Environmental  Consequences  at  SMTS  (O 

(U)  Noise  is  the  only  area  that  has  a  potential  for  high  impact  at  SMTS.  However,  since 
members  of  the  general  public  would  not  be  exposed  to  these  noise  levels,  and  since  the  few 
workers  (five)  in  the  area  during  testing  operations  would  be  subject  to  the  mitigation  measures 
discussed,  the  environmental  consequ^ces  of  noise  would  be  insignificant.  Althraigh  there  is  a 
potential  for  moderate  impacts  to  site  woikers  as  a  result  of  the  storage  and  handling  of  process 
fluids,  the  mitigation  measures  discussed  would  reduce  the  probability  of  an  accid^t  to  very  low 
levels  and  result  in  insigniricant  environmental  consequences.  Because  the  site  is  far  removed 
from  the  general  public,  there  are  no  effects  to  public  health  and  safety. 

(U)  There  would  be  a  potential  for  low  impacts  for  waste  at  SMTS.  Waste  would  be  processed 
within  the  existing  NTS  process  streams  and  within  compliance  of  all  existing  mivironmental 
regulations.  Environmental  consequm^  would,  therefore,  be  insignificant. 

(U)  Cultural  and  biological  impacts  are  rated  low  pending  a  cultural  and  biological  resources 
survey  of  the  pressed  waterline  and  power  line  to  the  water  mi^ly  well  at  SMTS.  Relocation 
of  the  waterline  and  power  Une  to  avoid  areas  of  importance  or  recovery  of  resources  would 
mitigate  potential  impacts.  Cultural  and  biological  surveys  would  be  conducted  and  the 
appropriate  agencies  would  be  consulted  prior  to  any  construction  activities  at  SMTS. 
Environmental  consequences,  timrefore,  wouk  be  insignificant. 

(Hill)  Radiological  impacts  would  be  negligible  at  SMTS.  Analysis  of  the  radiological  dose 
from  the  facility  indicates  that  the  estimated  risk  of  arhlitiooal  latent  cancer  deaths  and  genetic 
defects  are  sufficiently  small  that  no  health  effects  (antic^Mted  cancer  deaths  or  genetic  i^ects 
as  a  result  of  routine  qrerations  or  an  accident)  would  be  expected  from  radiation  mqxisuir  at 
the  program  model  conditions  or  at  applicable  standards.  Environmental  consequences, 
therefore,  would  be  insignificant 


4.4  QUEST  SITE  -  IDAHO  NATIONAL  ENGINEERING  LABORATORY  ONEL)  (U) 

(U)  TMs  section  discusses  the  ex|)ected  «iviionmental  consequences  of  constracdng  and 
(grating  the  proposed  ground  test  facility  at  the  QUEST  Site  at  INEL.  The  discussion  includes 
potratial  radiological  and  non-radiological  impacts  that  result  from  routine  operadons  and  as  a 
result  of  abnormal  events  or  accidents. 

(U)  The  environmental  consequences  of  locating  the  ground  test  fju^ility  at  the  QUEST  Site  are 
based  on  the  same  atmospheric  onissions,  liquid  effluents,  solid  wastes,  and  radiological  scmrce 
terms  for  normal  and  accidental  releases  previously  discussed  in  Section  4.3. 

(U)  Construction  of  new  facilities  would  lie  biased  similarly  to  the  proposed  SMTS  with 
initiai  sub-scale  facility  mq>anded  to  a  M-scale  fscUity  after  successful  completion  of  PIPET  and 
mini-GTA  testing. 

(U)  The  normal  operational  impacts  associated  with  locating  the  ground  test  facility  at  the 
QUEST  site  would  be  similar  to  those  described  for  locating  the  project  at  the  SMTS  at  NTS. 
The  following  sections  describe  the  impacts  associated  with  locating  the  ground  test  facility  at 
the  QUEST  site. 

4.4.1  Socioeconomics  (U) 

4.4.1.1  Population  and  Econcony  (U) 

(U)  Construction  of  the  sub-scale  and  fuU-scale  facilities  at  QUEST  would  require  a  similar  time 
period  (a^roximately  18  months  each)  and  work  force  (35-100  employees)  as  constructing  the 
facilities  at  the  NTS. 

(10  The  constniction  workforce  would  nm  cause  an  additional  demand  for  services  and  facilities 
because:  (1)  the  required  construction  workforce  is  small  and  (2)  most  of  the  workforce  would 
be  drawn  from  ccm^iuction  craft  workers  id  INEL.  The  impara  of  the  construction  worldPorce 
on  the  pqpulMion  and  economy  would  be  u^iligB^.  Tbeief(ue,  the  environmental  consequences 
wouM  be  ini^gniAcant. 

(U)  Operation  of  the  ground  test  facility  at  the  QUEST  site  would  require  the  same  number  of 
operating  personnel  (60)  as  would  (operation  at  the  SMTS.  Based  on  the  tmal  number  of 
approximately  11,000  pec^le  currently  employed  at  INEL,  the  60  extra  personnel  tequtied  for 
operation  of  the  grout^  test  facility  represents  only  0.5  percmit  of  the  workforce.  Ihis  small 
percentage  of  extra  workers  would  cause  no  increase  demand  fm:  services  and  fimilities  ensuring 
that  the  operation  of  QUEST  would  impose  only  a  o^Ugible  impact  on  the  population  and 
economy.  Therefore,  the  eaviroamenta}  ramsequeaces  would  be  insi^dficaat. 

4.4.1.2  Land  Use  and  lufrastiuc^ti^ 

(U)  the  land  area  that  would  be  affected  at  the  QUEST  Site  has  no  existing  facilities  and  has 
not  been  used  previously  for  INEL  operational  activities.  Less  than  40  hectares  (100  acres) 


would  be  used  by  the  groond  test  £u;i]ity.  This  is  (uily  0.03  percent  of  the  land  area  of 
INEL  [230,000  hectares  (570,000  acres)].  The  construction  of  the  QUEST  fiunliQr  would  not 
necessitate  the  construction  of  offsite  support  Acuities. 

(U)  Since  the  construction  of  the  QUEST  facility  would  be  compatible  with  existing  land  use, 
wtMild  cause  only  a  minor  reduction  in  tbs  supply  of  vacant  land,  and  would  not  require 
extensive  offsite  equ^ment  or  facilities,  the  impact  of  constmcdon  on  land  use  and  iniiasttucture 
would  be  negligible.  Therefore,  the  environmental  conseipiencw  would  be  insignificant. 

(U)  The  operation  of  the  ground  test  facility  might  preclude  the  use  of  land  for  other  activities. 
Areas  adjacent  to  the  QUEST  facility  ate  used  for  grazing.  This  would  no  Icmger  be  possible 
within  3  km  (2  mi)  of  QUEST  during  testing  periods.  A  mqjor  accident  could  preclude  the  use 
of  grazing  area  for  several  days.  Operatiorts  wmild  deplete  the  sui^ly  of  useable  grazing  land, 
the  impact  of  operations  on  Iwd  use  would  be  low  Iwt  tmnporary.  Because  the  affected  land 
area  is  small,  would  be  impacted  for  a  short  duration,  and  is  not  in  close  proximity  to  ^)ecial 
use  areas,  the  impact  woi^  be  low.  Therefore,  the  environmental  consequences  would  be 
insignificant. 

(U)  The  operation  of  the  ground  test  facili^  would  requite  no  additions  of  facilities  or  ^uipment 
from  the  local  infrastructure.  However,  during  testing  operations  it  is  likely  that  public  roads 
within  IS  km  (9  mi)  of  the  ground  test  facility  and  within  tlw  favorable  winds  testing  zone 
(212.5*  clockwise  to  22.5*)  would  be  temporarily  closed.  This  would  include  only  State  Road 
33  [with  an  average  daily  traffic  of  1,170  1991a)],  which  may  be  d^oured  using  State 

Roads  28  and  22.  Closing  Stats  Road  33  during  tesdng  would  cause  a  disruption  of  traffic  flow 
through  the  facility.  In  the  context  of  the  total  traffic  volume,  however,  t^  disrupdoo  would 
be  temporary,  infrequem,  and  of  short  duration.  Sinoi  operatioas  at  (2UEST  would  require 
temporary  changes  in  qperations  practices  and  cause  degrad^on  of  <»dsting  service,  the  impact 
of  qperations  on  infrastructure  would  be  tow.  Because  of  the  sort  duration  tod  infrequent 
occurrence  of  the  testing  qperation  as  wdl  as  the  availability  of  alternative  routes,  the  impact 
would  be  low  and  tl»  environmental  consequences  would  be  insignificant.  (Although  the  impact 
would  be  insignificant,  the  disnqjtion  could  be  minimized  by  scli^ling  testing  at  projected  tow 
traffic  use  periods). 

4.4.U  Noise*  (U) 

(U)  Noise  impacts  for  the  construction  of  the  QUEST  site  would  be  the  same  as  those  for  the 
SMTS  (a  maximum  of  90  dBA  produced  by  large  internal  combustion  engine  powered 
equipment).  As  described  for  the  SMTS,  mitigation  includes  following  OSHA  workplace  noise 
reguktion  with  hearing  protection  »q)plied  as  appropriate. 

(U)Non>ptoject  related  personnd  at  INEL  wouto  riot  be  afiected  by  the  consUuctioa  noise.  The 
distance  from  QUEST  to  the  main  road  is  12  km  (8  mi). 


*(U)  NfliM  ctfKto  e*  fatat  m  tMcsiiM  it  iMte  4J4. 


(U)  Sensitive  receptors  in  areas  outside  INEL  are  not  likely  to  experience  any  noticeable  increase 
in  noise  levels  becuise  of  the  long  distance  £rem  the  QUEST  site  to  the  iKaiest  INEL  txmndaiies 
[16  km  (10  mi)]. 

(U)  Operational  noise  issues  are  the  same  at  QUEST  as  at  the  NTS;  significant  noise  levels  (1 10 
dBA  for  short  infrequmit  intervals)  associated  with  ground  testing  activities  would  raise  ambient 
levels  by  more  than  32  dBA  and  could  exceed  OSHA  short-term  mqwsure  limits.  Mitigation  is 
the  same  for  the  QUEST  site  as  for  SMTS  which  includes  sound  barriers,  hearing  protection, 
and  the  physical  isolation  of  non-essential  personnel  from  the  facility  during  testing. 

(U)  During  operations,  all  non-essential  personnel  would  be  excluded  from  the  test  site  and 
stationed  at  least  5  km  (3  mi)  away  and  would  not  be  adversdy  impacted.  Non-project  related 
sensitive  recqrtors  in  nearby  communities  wmild  be  out  of  range  of  the  noise  [at  least  55  km  (33 
ml)  away]  and  would  suffer  no  impacts  from  noise  levels. 

(U)  Construction  noise  would  be  raised  above  ambient  levels  (22-38  dBA)  by  more  than  the  high 
significance  criteria  level  of  35  dBA  and  could  exceed  tiu  OSHA  8  hour  long-term  exposure 
limit  (see  Appendix  D).  In  addition,  noise  from  normal  (Relations  would  be  raised  above 
ambient  levels  by  more  than  the  high  significance  criteria  level  of  35  dBA  and  could  exceed  the 
OSHA  short-term  exposure  limit.  Therefore,  the  impact  of  constroction  and  (perations  activities 
on  noise  would  be  high  and  the  environmmital  consequences  could  be  potentially  significant. 
However,  because  there  are  no  sensitive  receptors  in  proximity  to  the  site  and  be^se  hearing 
protection  is  required  for  operations  personnel,  the  enviiomnental  consequences  would  be 
insignifmant. 

4,4.1.4  Historic  and  Archaeolo(^kal  Kcsousves  (U) 

(U)  Although  detailed  cultural  surveys  have  not  been  performed  for  the  QUEST  area,  ground 
recoiuiaissance  of  the  site  identified  isolated  artifacts  (mainly  idone  ch^  airi  flakes  scattered 
over  the  surface).  The  small  indivkloal  sites  themselves  are  tyitically  not  signilicaiit,  however, 
their  contetit  and  locatiou  should  be  accurately  recorded  as  an  accurate  descrijptimi  of  all  sites 
in  ti^  region  Such  s  record  would  provide  insight  to  prehistoric  and  historic  cultural  activity 
and  would  be  a  valuable  resource.  However,  since  there  would  be  a  minimum  loss  of  artifEu^ 
pwicessiug  scientific  and  cuitiiral  importance,  the  impact  of  sctivitics  to  cultural  resources  at  the 
QUES1‘  site  is  cm^ideied  bw. 

(U)  l^or  to  any  ground  disturbance,  demik^  oihural  resource  surveys  would  be  undeitakeu  and, 
fottowing  consutUition  with  the  Idaho  State  PrescrvaiioDi  Cffifbc  (SE0PO),  appropiiate 

mitigation  measures  would  be  implenrented  prior  to  construction  if  these  are  required  for  SHOPO 
concurrence.  Mitigatioj^,  measures  would  bdude  i)  Mentification  and  recovery  of  attifrcts;  2) 
lebcatioo  of  ^ilities;  airi  3)  flagging  of  sites  b  be  led  undhmr^  As  a  result  SHEO 
coosultatioo  and  implementation  of  any  required  miilgadoo  meareres,  environmental 
consequences  would  be  intigitificant. 


(U)  As  at  SMTS,  the  design  of  the  test  facility  at  the  QUEST  site  has  no  unusual  features  which 
would  iiKsrease  work  hazards  during  construction.  No  additional  occupational  impacts  beyond 
those  currently  experienced  in  construction  activities  at  INEL  are  erqrected.  Therefore,  the 
impacts  of  construction  on  safety  would  be  low  but  midgable.  Mitigation  includes  ensuring  that 
all  construction  activities  would  be  carried  out  in  compliance  with  applicable  OSHA  and  DOB 
regulations. 

(U)  Excq)t  for  the  potential  for  seismic  and  volcanic  ar^iity,  the  safety  issues  at  QUEST  are 
idratical  to  those  for  SMTS  (See  Section  4.3.1.5  for  a  description  of  these  safety  issues  and  their 
impacts.] 

Ssismig-and-Xolcanic-iafsty  GJ) 

(U)  The  INEL  is  in  an  active  seismic  area.  Two  earthquakes  over  magnitude  7.0  on  the  Richter 
^e  have  occurred  within  320  km  (200  mi)  of  INEL  in  the  past  35  years.  Significant  seismic 
activity  might  cause  a  leak  in  the  hydrogen  tanks  or  piping  lea^g  to  a  deflagration  or 
detonation  of  hydrogen.  Mitigation  indutks  the  design  of  hidings  to  a  Seismic  Zone  4  rating. 
Because  the  possibility  of  seismic  activity  would  irK^rease  the  danger  to  personnel  above  baseline 
conditions,  the  impact  of  seismic  activity  on  safety  at  QUEST  would  be  low.  Therefore,  the 
environmental  consequences  wmild  be  insignificant. 

(U)  INEL  is  in  a  formerly  active  volcanic  activity  area.  No  volcanos  have  occurred  in  this  area 
in  at  least  2,100  years.  Since  there  is  little  probability  that  a  volcuio  would  occur  during  the 
life  of  the  pressed  action,  volcanic  activity  would  have  a  negligible  impact  on  safety  at 
QUEST.  Thei^ore,  the  cnvironmeoiai  consequences  would  be  insignificant. 

Smm 

(U)  Due  to  (he  large  quantities  of  hydrogen  that  would  be  stored  and  used  at  the  ground  test 
facility,  activities  taking  place  at  QUEST  wouhi  have  a  moderate  impact  on  safety.  There  is  a 
potentM  for  moderate  impads  to  site  worirers  as  a  result  of  the  storage  and  handling  of  process 
fluids.  Therefore,  the  environmental  consequences  would  be  pt^tiaUy  slgolftcant.  However, 
the  mitigation  ineasuns^  discussed  above  and  in  Section  4.3.1. 5  would  reduce  the  prebabitity  of 
an  accident  to  very  low  levels  and  result  in  inrignifiesnt  envmmtu&ita)  consequences.  Because 
the  site  is  far  removed  fioai  (he  geaeial  public,  there  would  be  no  effects  to  public  health  and 
safety. 

4,4.1.6  Waste  (U) 

(U)  Wastes  generated  by  the  opciation  of  the  facilities  would  be  tbe  same  as  those  produced  by 
proposed  operations  at  SMTS.  Ttese  iochide  iidloadive  and  hazardous  wastes.  These  are 
disorsred  b^w: 


(U)  At  QUEST,  the  types  of  radioactive  waste  that  would  most  likely  be  geueiated  as  a  result 
of  qperations  include  low-level  waste,  low-level  mixed  waste,  and  potmitially  some  transuranic 
waste.  Each  are  describe  below: 

(|)  Higb-Leveliladioactive  Solid  Waste:  It  is  currently  anticipated  that  with  the  relatively  short 
operating  dme,  the  fuel  material  would  not  contain  any  transuranic  material  in  excess  of  100 
uCi/g  and  the  resultant  material  would  be  certified  as  fissionable  test  specimens  which  are 
handled  as  LLW.  Any  high  level  radioactive  waste  generated  at  QUEST  in  association  with  the 
im  program  ground  testing  would  be  in  the  form  of  i^nt  rector  fuel.  Such  HLW  would  be 
treatki  in  accordance  with  defense  HLW  and  temporarily  stored  until  a  permanent  storage 
facility  is  made  available.  The  impact  of  HLW  on  waste  management  would  be  negligible. 
Therefore,  the  environmental  consequences  would  be  insignificant. 

(J)  Transuranic  Waste.  Transuranic  wastes  from  ground  testing  activities  are  not  eiqiected  to 
exceed  30  m^  (1,000  fd).  Since  1988,  64,0(X)  m’  (2,200,000  ffj  have  been  stor^  at  the 
Transuranic  Storage  Area  awaiting  shipment  to  WIPE  for  permanent  disposal^  INEL  presently 
has  a  remaining  storage  capacity  of  595,0(X)  m*  (21,000,000  ft^  for  transuranic  waste  storage 
with  an  anticipated  annual  input  of  2,900  m’  (1()0,000  [including  100  mVyr  (3,500  ft*)  if 
NPR  is  built].  At  the  end  of  the  10  year  life  of  the  jH  Program,  the  remaining  storage  capacity 
at  INEL  would  be  566,000  m*  (20,000,000  ft*).  The  amount  of  TRU  waste  anticipated  to  be 
produced  by  the  program  would  represent  less  than  0.01  percent  of  the  remaining  capacity. 

(U)  Any  TRU  waste  generated  during  test  facility  operations  would  be  certified  and  shipped  to 
WEPP  for  disposal.  The  TRU  waste  would  be  iMickaged  and  certified  according  to  WIPP  waste 
acceptance  criteria.  Since  the  TRU  wastes  generated  would  cause  no  changes  in  operational 
arrangements,  the  impact  of  TRU  waste  on  waste  management  would  be  negligible.  Therefore, 
the  environmental  consequences  would  be  insignificant. 

(U)  Low-Level  Radioactive  Solid  Waste:  (Operation  of  tlie  test  facilities  at  INEL  would  generate 
same  kinds  and  quantities  of  waste  as  previously  discussed  for  the  NTS  (Seeders  4.3. 1.6). 
i^roximately  46, (XX)  m’  (1 ,6(X),(XX)  ft*)  of  low-level  radioactive  solid  waste  would  be  generated 
by  testing  at  QUEST.  Prior  to  disposai,  the  waste  would  be  packed  in  drums  or  LLW  crates 
and  nondestructively  assayed.  Solid  waste  is  disposed  of  in  the  Subsurface  Disposal  Area  (SDA) 
located  in  the  Radioactive  Waste  Management  Complex.  As  of  1988,  the  estimated  volume  of 
LLW  buried  at  the  SDA  was  1(X),000  cubic  mrters  (3,530,(X)0  cubic  feet)  (DOE,  1988b). 

(U)  INEL  presently  has  a  lemaiaing  capacity  of  1{X),(XX)  m’  (3,500,000  ft*)  for  low-level 
radioactive  solid  waste  with  an  iinticipated  annual  input  of  5,100  m*  (180,000  ft*)  [including 
2,200  m*/yr  (78,000  ft*)  if  NPR  is  buUt].  At  the  end  of  the  10  year  life  of  the  program,  the 
remaining  c^ity  at  INEL  would  be  78.000  m*  (2,700,000  ft*).  The  amount  of  soUd  LLW 


*(U)  rXU  w«]iet  htve  bem  uoni  (or  ov«r  30  ywn  «  DOB  fooilitki  wbile  plwwfat  mi  ptmmfiioa  (or  ptmtamt.  «or«|e  ku 


anticipated  to  be  produced  by  the  program  would  n^iesent  60  percent  of  the  rmnaining  c^)acity. 
However,  INEL  is  continually  updating  its  solid  LLW  storage  and  di^sal  ct^ity 
requirements.  Expansion  of  waste  storage  and  disposal  facilities  is  an  ongoing  process  to  meet 
the  waste  management  mission  of  di^sing  of  all  waste.  An  inplace  volume  reducticm  program 
would  reduce  the  input  of  solid  LLW  evmi  more.  Although,  the  soMd  LLW  gen^ated  would 
cause  no  changes  in  operational  arrangement,  it  does  represoit  over  half  of  the  projected  solid 
LLW  inputs  through  the  life  of  the  project.  Therefore,  ti»  impact  of  solid  LLW  on  waste 
management  would  be  low  Therefore,  the  environmental  consequences  wcmld  be  insignificant. 

fU)  Mixed  Waste:  Some  mixed  waste  may  be  gena'ated  during  program  scdvities.  This  would 
include  low-level  radioactive  materials  contaminated  by  solvents  or  solvent  residues.  It  is 
anticipated  that  no  more  than  0.2  m’  (7  ft^)  or  that  ma^rial  that  could  be  contained  in  a  single 
55  grdlon  drum  (210  liters)  would  be  produced  by  program  activities. 

(U)  INEL  presently  has  a  remaining  capacity  of  80  m*  (2,800  for  mixed  radioactive  waste 
(Nelson,  199ia)  with  an  anticqiated  armual  input  of  172  m’  (6,900  [including  160  mVyr 
(S,600  if  NPR  is  built].  The  maximum  anticipated  i^ut  of  mixed  wastes  [0.2  m^  (7  is 
only  0.3  percent  of  the  remaining  capacity  for  mixed  waste  at  INEL. 

(U)  Because  the  quantity  of  mixed  wastes  generated  would  be  small,  the  impact  of  mixed  waste 
on  waste  management  would  be  negligible.  Therefore,  the  environmental  consequences  would 
be  insignificant. 

ItoglgHS-Wasl£  (U) 

(U)  Hazardous  wastes  that  would  be  prcxiuced  as  a  result  of  facility  operations  include  limited 
quantities  [approximately  IS  m’  (500  ft^)]  of  solvents  and  materials  such  as  gloves,  paper,  and 
cloth  tltat  contain  absorb^  solvents.  A  minimization  program  would  be  implemented  to  prevent 
the  generation  of  any  of  these  b^>es  of  wastes.  Hazardous  wastes  generated  as  a  result  of 
operations  would  be  stored  temporarily  at  the  test  facility  and  then  tran^rtod  to  an  EPA- 
approved  treatment,  storage,  or  disposal  facility  prior  to  the  90  day  storage  Umit.  All  EPA  and 
DOT  legulaUons  (i.e.  40  CFR  262-263  and  49  CFR  100-199)  for  the  handling,  sampling, 
manifesting,  packaging,  and  shipment  preparation  of  hazardous  wastes  would  be  followed. 

(U)  The  hazardous  waste  generated  would  not  pose  adverse  impact  to  (iterating  emptoyees, 
offsite  pqmlation,  or  Uie  environment.  The  hazmndous  waste  could  be  handled  umter  exiking 
operational  arrangements.  Thus  hazardous  waste  generated  by  facility  operations  would  cause 
a  negligible  impact  on  waste  managemeot.  Therefore,  the  environmental  consequences  would 
be  insigoificant. 


NpflrHaiffltBQus,  .Waste.  (U) 


(U)  Construction  activities  would  generate  the  same  quantities  of  uncoinpacted  nonradioaraive 
Qonhazardous  wastes  as  at  the  8MTS  (discussed  in  Se(4ioo  4.3.1.6). 


(U)  SanitanLLiqmd  Waste:  It  is  aatic^^ited  that  ]  8,000  (640,000  ff)  of  sanitaiy  waste  would 
be  produced  by  constnictioQ  and  opeiatioo  activities  at  QUEST.  Ilie  quantities  of  sanitary 
effluents  associated  with  the  woiic  crew  are  small  when  compared  to  those  for  all  the  other 
construction  activities  at  INEL.  Some  additional  collection  and  facilities  would  be 

required  such  as  the  installation  of  temporary  sanitary  facilities  However,  Oiis  is  standard 
practice  for  construction  activities  at  INEL.  C^rmations  at  QUEST  would  require  the  installation 
of  a  sqptic  tank  and  leach  field.  This  is  also  standard  practice  for  INEL  facilities  outside  the 
reach  of  existing  sewage  facilities.  Because  the  generation  of  sanitaiy  liquid  waste  wcmld  not 
require  changes  in  existing  q)erational  arrangmnents,  the  impact  of  sanitaiy  waste  on  waste 
management  would  be  negligible.  Hierefoie,  the  environmmital  consequmices  would  be 
insignificant. 

(U)  SgUdJKasts:  It  is  antic^ted  that  4,000  m*  (140,000  of  non-hazardous,  non-iadioactive 
solid  waste  would  be  produced  at  INEL  by  the  program.  This  waste  would  be  disposed  of 
in  the  Cmitral  Facilities  Area  (CFA)  Landfill.  The  amount  of  waste  generated  would  not 
significantly  impact  the  CFA  Sanitaiy  Landfill.  Nooradio^^dve  and  nonhazaidous  wastes  would 
be  managed  in  compliance  with  Subtitle  D  requiiemmits  oi  RCRA.  Because  the  generation  of 
solid  waste  would  not  require  changes  in  existing  operational  arrangements,  the  impact  of  solid 
wa  jte  on  waste  managem^t  would  be  negligible.  Therefore,  the  environmental  consequences 
would  be  ksignificant. 

SypgBsis  dO 

(U)  In  general,  activities  taking  place  at  QUEST  would  have  a  low  impact  on  waste 
management.  Since  the  wastes  generated  by  the  Qg  program  would  be  managed  in  accordance 
with  existing  waste  management  procedures  which  include  pnMection  of  the  environment,  the 
environmental  consequem^s  would  be  insignificant. 

AAJ,  Physical  Environment  (U) 

4.4J.1  Topography  (U) 

(U)  The  construction  of  the  40  hectare  (100  acre)  ground  test  facility  would  require  the  cutting 
and  filling  of  about  25,000*30,000  m*  (33,000*39,000  ft*).  As  at  SMTS,  there  could  be 
alterations  of  the  natural  surface  drainage  as  a  result  of  grading.  Beciujse  the  QUEST  focility 
would  be  built  io  compatibility  with  existing  contours  and  because  the  station’s  size  would  be 
mininiized  where  possible  and  because  little  change  would  be  made  to  the  character  of  the  area, 
the  impact  of  the  construction  on  te^K^raf^y  would  be  negligible.  There  would  be  no  impact 
on  tc^graphy  fium  operations,  tb^ore,  the  environmental  consequences  would  be 
insignificant. 

4.4  Geology  and  Soils  (U) 

(U)  As  at  NTS,  the  only  geological  efiects  of  die  cooiUiuctionof  the  QUEST  fttcility  are  to 
sods.  Construction  would  cause  levetiog  and/or  resurfacing  of  the  soils  in  the  immediate  area. 
Dust  and  soil  would  be  transported  by  winds  during  construction  aefivities,  but  the  effect  would 


be  local  and  temporaiy.  Removal  of  vegetalion  from  the  construction  area  should  not 
significantly  increase  soil  erosion  from  rainfall  since  the  vegetation  is  sparse  and  the  ground 
surface  is  predcminantly  basalt.  Protection  against  soil  erosion  would  include  the  orientation 
of  the  facility  parallel  to  the  natural  surface  features  to  minimize  drainage  and  erosion  impact 
as  well  as  the  application  of  ^ray  mist  water  to  minimize  wind-caused  soil  erosion. 

(U)  There  are  no  known  paleontologies  or  mineral  resources,  agricultural  soils  or  construction 
materials  at  the  QUEST  site.  Because  the  pr(^x}sed  construction  and  e^rmation  of  the  QUEST 
facility  would  not  cause  the  loss  or  irretiiev^le  commitment  of  any  geologic  or  soils  resources, 
the  project  would  have  a  negligible  imp^  on  geology  and  soils.  Therefore,  the  environmental 
consequences  would  be  insignificant. 

4.4.2  J  Sdsmic  and  Volcanic  Activity  (U) 

(U)  Because  construction  and  operations  would  not  cause  seismic  and  volcanic  activity  that 
would  be  noticeable  to  instrumentation  or  humans,  the  project  would  cause  negligible  impacts 
to  seismic  or  volcanic  activity.  Ther^ore,  the  enviromnental  consequences  would  be 
insignificant. 

4.4.2.4  Water  Resources  (U) 

(U)  The  water  table  in  the  location  of  the  ground  test  facility,  the  Snake  Plain  aquifer,  is  over 
140  m  (approx  450  fi)  below  the  earth’s  surface.  There  are  no  surface  water  resources  in  the 
vicinity  of  QUEST.  As  at  NTS,  water  resources  may  be  affected  by  water  use  and  water 
quality.  Each  are  described  below: 

WAiei-Use  (U) 

(U)  The  volume  of  water  to  be  used  during  construction  and  operation  of  the  ground  test  facility 
aj^roximates  that  used  to  build  the  SMTS.  During  construction,  an  estimated  60  million  liters 
or  0.06  million  m’  (16  million  gal)  of  water  would  be  withdrawn  from  the  Snake  River  Plain 
aquifer  for  pcnable  water  and  constniction  use,  while  during  operations,  an  estimated  1 1  miliion 
liten  or  0..U  million  m’  (3  million  gal)  would  be  withdrawn  per  year.  The  construction 
withdrawal  volume  would  represent  about  1  part  in  100,000  of  the  annual  discharge  of  6.2  x  l(f 
cubic  meters  [C  .2  x  10'^  liters  (1.6  x  10'*  g^)]  of  the  aquifer  to  the  Snake  River  and  1  part  in 
30,000  of  the  2.0  x  JO*  m*  [2.0  x  IC*  liters  (5.C  x  10"  gal)]  withdrawn  by  all  users  of  the 
eastern  Snake  River  Piein.  The  average  annual  project  wiUidrawal  for  operations  would 
r^rcsent  about  1  part  in  500,000  of  the  annual  dischaige  of  the  aquifer  to  the  Snake  River  and 
1  part  in  200,000  of  the  volume  withdrawn  by  all  users  of  the  ea^am  Snake  River  Plain. 

(U)  Ail  of  the  water  used  at  XNEL  is  withdrawn  from  the  Snake  River  Plain  aquifer.  Of  the  30 
pr^uction  wells  on-site,  21  aie  routinely  in  use.  The  combrned  puiupage  from  these  weUs  was 
approximately  7.9  million  m*  [7.9  billimi  liters  (2.1  billion  gal)]  per  year  for  the  period  1982 
tht^gh  1985.  This  is  only  0.4  percent  of  the  2.0  billion  m*  [2  t^on  liters  (0.5  tirillion 
gallcms)]  (tftheannualgioundwiter  withdrawn  by  all  uieis  from  the  aquifer  in  the  eastern  Snake 


Kiver  Plain.  Most  of  the  annual  volume  of  water  withdrawn  from  the  aquifer  in  the  eastern 
Snate  River  Plain  [1.8  billion  m*  or  1.8  tiilHon  liters  (O.S  trillion  gal)]  is  for  agriculture. 


(U)  The  Idaho  Operations  Office  has  negotiated  with  the  Idaho  D^vir^ent  of  Water  Resources 
regarding  a  claimed  water  right  for  no  more  than  42  million  m^  [43  billitm  liters  (1 1  billion  gal)] 
withdrawal  C2q)acity  per  year  under  the  Federal  Reserve  Doctrine.  The  State  of  Idaho  has  signed 
a  Settlement  Agreement  and  there  have  been  public  hearings.  Based  on  these  hearings,  an 
Interlocutory  Order  will  be  graerated.  The  INEL  will  abide  by  this  Order  as  it  affects  water  use 
until  the  adjudicadon  process  is  complete  (DOE,  1991a). 

(U)  The  construction  and  operation  requirements  of  the  ground  test  facility  at  INHL  would 
require  0.14  and  0.03  percent  respectively  of  the  remiining  capacity  for  ground  water  use  and 
0.7S  and  0.13  percent  respectively  of  current  usage  at  the  INEL.  Although  the  potential  for 
construcdon  of  the  NPR  at  INEL  would  strain  the  current  allocation  for  water  withdrawal  at 
INEL,  the  effect  of  this  ground  test  facility  can  sdll  be  considered  negligible  (Nelson,  1991b). 

(U)  Because  water  use  would  cause  no  measurable  change  in  the  water  resource  system,  the 
impacts  of  water  !ise  on  water  resources  would  be  negligible.  Therefore,  the  environmmital 
consequences  would  be  insignificant. 

Water  Quality  (U) 

(U)  As  at  SMTS,  stored  water  could  potentially  leak  and  seqi  into  the  water  table  carrying 
surface  pollutants.  Domestic  was*e  would  be  introduced  into  the  environment  only  after 
processing  through  a  sqitic  tank  and  leach  field.  Spills  of  hazardous  substances  could  introduce 
pollutants  tn  the  ground  water  table. 

(U)  Because  there  are  no  surface  waters  that  could  be  affected,  the  depth  of  the  water  table 
red  ;es  the  potential  for  seqjagc  of  wastes  into  the  ground  water,  the  waste  water  produced  by 
op  ;rations  at  the  site  would  result  in  no  easily  measurable  change  in  the  water  resources  system. 
Therefore,  the  impacts  of  waste  water  on  grcKind  water  resources  would  be  negUgible. 
Therefore,  the  mivironmental  consequeimes  would  be  insignificant. 

Synopsis  (U) 

(U)  The  use  of  water  and  discharge  of  waste  water  would  have  a  negligible  impact  on  water 
resources.  Because  impacts  would  bo  n^Ugible,  and  testing  tolerations  are  of  short  duration 
(approximately  four  to  ten  years),  eovirtHomental  consequences  wmild  be  insigniHcant. 

4.4  M^rology  and  Air  Quality  (U) 

(in  There  would  be  no  iuqiacts  on  meteorology  as  a  result  of  coostiut^ion  and  operation  of  the 
ground  test  facility. 

(U)  Air  quality  issues  and  impacts  associated  with  cooidiuctioa  and  operalitm  of  the  QUEST 
ground  test  facility  would  be  ithmtic»i  to  those  affecting  the  SMTS.  In  general,  the  activities  at 


QUEST  would  have  a  negligible  impact  on  meteorology  and  air  quality.  [See  Section 
4.3.1.2.S],  Since  emissions  are  well  below  the  tlunf^old  values  and  the  emissions  standards  that 
protect  human  health  and  welfare,  the  environmental  consequcmces  would  be  insignificant. 

4.4  J  Biological  Environment  (U) 

(U)  The  same  activities  as  those  described  for  Uie  NTS  would  impact  the  biological  environment 
at  QUEST. 

4.4J.1  Terrestrial  Biota  (U) 

(U)  The  construction  of  the  ground  test  fi^ility  would  result  in  the  loss  of  approximately  the 
same  land  area  as  that  impacted  by  the  con^ction  of  a  ground  test  facility  at  SMTS  [40 
hectares  (100  acres)].  The  laud  area  affected  by  the  pressed  constraction  is  predominately  of 
the  sagebrush  vegetation  community.  Impacts  on  biological  resources  would  result  from  the 
facility  construction  including  loss  of  habitats,  destruction  of  vegetation,  loss  of  wildlife,  and 
disruption  of  migration  and  breeding  patterns. 

(U)  A  pre-activity  biological  resources  survey  of  the  site  would  be  performed  and,  if  threatened 
or  end^gered  species  are  identifted,  consultation  with  the  U.S.  Fish  and  Wildlife  Service  (FWS) 
would  trdee  place  prior  to  any  construction  activity  to  ensure  that  construction  activities  would 
have  a  minimal  impact  on  biological  resources  including  threatened  and  endangered  species  such 
as  the  bald  eagle  and  peregrine  falcon  that  are  known  to  inhabit  Because  a^ected  land 
areas  would  be  small,  all  effluents  and  emissions  would  comply  with  regulatory  standards,  and 
the  land  in  the  vicinity  of  QUEST  does  not  support  a  great  diversity,  construction  activities 
would  have  a  low  impaa  on  teirestrial  biota.  Th^ore,  the  environmental  consequences  would 
be  insignificant. 

(U)  Ilie  same  activities  that  impact  terrestrial  biological  resources  during  operations  at  NTS  are 
also  an  issue  at  QUEST.  The  impacts  of  noise,  flaring  of  hydrogen,  and  hot  hydrogen  venting 
are  discussed  in  Section  4,3.3. 1 .  Hie  pronghorn  antelope,  which  frequent  XNBL,  would  flee  the 
test  area  for  short  durations  upon  the  commencement  of  testing.  Mitigations  that  wmild  help 
minimize  any  impacts  to  habitat  and  wildlife  include  rescheduling  of  activities  to  avoid  seasonal 
sensitivity  of  a  species,  limiting  the  number  of  personnel  in  the  area,  controlling  access,  and 
minimizing  distuitance  to  the  site.  Because  QUl^  is  surrouiKled  by  habitats  with  low  diversity 
and  quality  but  has  some  seasonal  wildlife  activity,  the  impacts  of  operation  on  terrestrial  biota 
wcxild  be  low.  Because  testing  would  be  scbedul^  to  rninimize  impacts  to  species,  unnecessary 
personnel  would  be  excluded  from  the  area,  and  any  pronghorn  antelope  would  flee  the  area  for 
the  short  duration  of  testing,  envircmmental  coosequecces  would  be  insignificant. 

4.4  J.2  Aquatic  Biota  (U) 

(U)  Because  there  are  no  surface  water  resources  in  the  vicinity  of  QUEST,  tbecoostnictionand 
operation  of  the  QUEST  facility  would  have  a  n^IigU>le  imj^  cm  aquatic  biota.  Therefore, 
the  environmental  cmisequences  would  be  insignificant. 


4.4  J.3  Ilireateaed  and  Endangered  Species  (U) 


(U)  There  are  two  endangered  q)ecies  that  frequmt  INEL:  the  peregrine  falcon  and  the  bald 
eagle.  Both  of  these  birds  rarely  frequ^t  the  QUEST  site  and  avoid  human  activities. 
Therefore,  the  proposed  action  would  have  a  negligible  impact  on  threatened  and  endangered 
species.  Hierefore,  the  environmental  consequences  would  be  insignificant. 

4.4.4  Radiological  Impacts  (U) 

4.4.4.1  Radiological  bnpacts  During  Construction  (U) 

(U)  Prior  to  constniction,  radiological  monitoring  as  required  by  DOE  Order  5400.1  would  be 
performed  at  the  proposed  site  to  ensure  no  unaccqjtable  soil  contamination  exists  in  the  areas 
to  be  disturbed.  If  excess  radiological  contamination  is  found,  the  area  would  be  remediated  to 
accqjtable  levels  before  constmction  begins.  Dust  control  techniques  would  used  as 
appropriate,  and  any  contamination  present  at  low  levels  would  be  dispersed  or  settle  out  before 
it  reaches  the  IN^  site  boundary.  Offsite  exposures  from  construction  activities  would, 
therefore,  be  negligible. 

4.4.4.2  Radiological  Impacts  During  Operations  (U) 

AAAXl  Nonnal  Operations  (U) 

(|)  Radiological  releases  from  HHHHBi  sources  are  not  anticipated  to  differ 

from  those  previously  discussed  at  the  NTS;  however,  the  location  of  the  project  relative  to  the 
site  boundaries  and  the  surrounding  pc^lation,  and  the  different  distances  to  facilities  that  would 
be  involved  in  routine  shipments  of  program  materials  would  result  in  small  differences  in 
pc^ential  environmental  consequences. 

(U)  This  section  considers  the  QUEST  site.  QUEST  site  is  approximately  16  kilometers 
(10  miles)  for  the  nearest  INEL  site  boundary.  This  distance  is  riwut  7  kilometers  (4.3  miles) 
less  than  the  distance  to  the  site  boundary  at  the  NTS.  The  population  within  an  80  kilometer 
(50  mile)  radius  of  both  sites  at  INEL  of  127,494  people  was  used  for  fhis  analysis. 

(U)  The  following  sections  briefly  discuss  the  results  of  the  calculatioos  for  locating  the  test 
facilities  at  QUEST.  The  methodotogy  used  ro  perform  these  calculations  is  discussed  in  Section 

4.3.4.2  and  A)^)eodix  A. 

(U) 

(U)  The  individual  doses  associated  with  nonnal  operations  are  atmniafired  in  Table  4.4>1. 

(U)  The  Committed  Effective  Dose  Equivalent  at  the  location  of  maximum  offsite  dose  was 
calculated  to  be  9.7  x  10^  miliirem  [at  46  km  (29  mi)]  for  routine  releases  from  each  HPETor 
Mini-(iTA  test.  The  effective  dose  equivalent  at  the  lame  location  from  each  (STA  test  was 
calculated  to  be  0.06$  miilixcm,  [at  46  km  a9  mi)]  and  the  dose  from  the  QTA  test  was 
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TABLE  4.4-1: 

INDIVIDUAL  BOSES  AT  TEDS  LOCATION  OF  MAXIMUM  OFFSITE  DOSE 
IROM  OPERATIONAL  RELEASES  IROM  EACH  TEST 
AND  TOTAL  PROGRAM  NEAR  QUEST  (U) 


Operation 

Organ 

Maximum 
Committed 
Organ  Doiie 
_  fmreml 

Distance 

(km) 

Committed 

Effective 

Dose  Equivalent 
rmrem) 

Distance 

Hon) 

PIPET,  Mini-GTA 

Thyroid 

4.9  X  10-' 

187 

9.7  X  10^ 

46 

GTA#1,#2,  etc. 

Thyroid 

4.2  X  10-' 

198 

6.9  X  10-' 

46 

QTA 

Bone  Surface 

5.4  X  10® 

27 

5.9  X  10® 

28 

Total' 

Thyroid 

2.1  X  10' 

— 

8.6  X  10® 

— 

NESHAP 

N/A 

N/A 

10.0 

‘  (U)  },000  taatt  (6.400  ft)  isvciiMa  l«yw. 


(U)  TIh  uaiI  6ow  ii  (prud  <Hct  tn  donboo  of  ^  0-*-f  4  jw«)  and  MuOm  iD  (tsikkI  tmtin. 

'  (U)  Gf  A  40  CTft  61 ,  Sufcpart  H  teau  i«iitok]|(ictt  apb«u<»  u  te  puMe  to  )0  atiUitMK/jnv  far  Mcft  OOE  iuuUitiQe  tic  Kn  or  INIit. 


calculated  to  be  S.9  milliiem  [at  28  km  (17  mi)].  The  maximally  e^qwsed  organ  for  the  PIPE! 
or  mini-GTA  tests  was  the  thyroid  with  a  calculated  dose  of  0.049  milliiem  [at  187  km  116  mi)]. 
The  GTA  test  resulted  in  a  maximum  organ  dose  (thyroid)  of  0.42  millitm  [at  198  km  (123 
mi)].  The  maximum  organ  dose  (bone  surface)  from  each  QTA  test  were  calculated  to  be  5.4 
millirem  [at  27  km  (17  mi)].  The  Committ^  Effective  Dose  Equivalrat  at  the  location  of 
maximum  dose  from  all  operational  tests  was  calculated  to  be  8.6  milliimn,  and  the  maximum 
total  organ  dose  (thyroid)  was  calculated  to  be  21  millirem. 

(U)  The  estimated  risk  ai^lied  at  the  location  of  maximum  offsite  dose,  from  routine  test 
facilities  operations  are  7  x  10^  latent  cancer  fatalities  and  2  x  10^  graedc  defects.  That  is  to 
say,  the  maximally  exposed  individual  would  face  an  increased  risk  (above  the  already  existing 
rM  of  2.2  X  Id')  of  dying  of  cancer  of  7  x  10*.  This  same  individual  would  face  an  increased 
risk  (above  the  already  existing  risk  of  2.0  x  10®)  of  producing  offering  with  genetic  defects 
of  2  x  10*. 

(U)  There  are  no  differences  between  pressed  locations  or  sites  with  respect  to  maximally 
exposed  individual  exposures. 

ggp-ylation  (U) 

(U)  The  population  doses  are  summarized  in  Table  4.4-2  for  the  population  80  kilometers  (SO 
mi)  downwmd  of  the  INEL  sites. 

(U)  The  Collective  Committed  Effective  Dose  Equivalent  received  from  routine  operational 
releases  from  the  test  facilities  by  the  downwind  population  withio  80  kilometers  (SO  mi)  of 
QUEST  was  calculated  to  be  8  to  1 1  pcrson-mrwn  from  the  PIPET  and  mini-GTA  tests  for  the 
range  of  downwind  populations.  Since  the  test  event  would  be  a  relatively  short  period  of  time, 
the  wind  is  assumed  to  be  blowing  in  a  si^le  direction.  Thus,  only  tiiose  individuals  downwind 
(i.e. ,  in  that  direction)  would  receive  exposutes  from  this  stKUce.  High  population  sectors  have 
been  eliminated  as  possible  e)q>osuie  sites,  placing  an  operational  limit  on  testing  at  this  facility. 
Toe  dose  range  indicated  is  for  the  mimmum  and  maximum  population  exposures  for  wii^ 
directions  considered.  Tte  GTA  Collective  Committed  Effective  Dose  Equivalent  in  the  same 
population  was  calculated  to  be  ISO  to  170  person-miem.  The  Collective  Committed  Effective 
Dose  Equivalent  received  by  the  population  for  routine  operational  releasKt  from  (^A  test  was 
calculate  to  be  1300  to  2300  person-mrem.  The  populatkm  dose  from  all  operatkmal  tests  at 
the  proposed  test  facility  was  osculated  to  be  4500  to  6200  persoo-rurm,  iqmcad  over  a  period 
of  abmit  4  years.  The  number  of  teaith  effeds  expected  to  occur  in  this  pc^iitimi  as  a  result 
of  routine  operations  of  the  test  facility  would  be  4  x  10*  to  5  x  lO'*  latent  cancer  fatalities  and 
i  r.  :o*  to  2  x  10’ genetic  disorders.  That  is  to  ay,  since  22  percent  of  the  affixed  population 
of  127,494  (28,049  individuals)  tie  ordinarily  expected  to  die  from  canc^  (Kiteger,  1991),  the 
performance  of  ground  testing  activities  would  add  only  4  x  10*  to  5  x  10*  eaneer  fatalities  to 
this  for  an  expected  cancer  fatality  total  of 28,049.0045.  This  ante  pcpulitico  would  ordinarily 
be  expected  to  produce  2  percent  of  its  offjqnir^  (or  2,550  individuals)  with  ^tetic  disorders 
(BE^,  1990;  Colorado,  1989).  The  proposed  program  would  add  1  x  10*  to  2  x  10*  additional 
genetic  disorder  cases  to  the  clf^iring  of  the  entire  population  fsom  noimal  operatkm. 


TABLE  4.4-2: 

COLLECTIVE  POPULATION  DOSE  FROM 
ROUTINE  OPERATIONS  AT  QUEST*  (U) 


Coaunitted  Effective  Dose 
Ogeato  Equivalent  fperson-mrero’) 


Minimum^ 

Maximum' 

PIPET,  Mini-GTA 

8.0  X  10® 

1.1  X  10' 

GTA,  #1,  n,  etc. 

1.5  X  10* 

1.7x10* 

QTA 

1.3  X  10* 

2.3  x  10* 

Total* 

4.5  X  10* 

6.2  x  10* 

'  (U)  2,000  icMcr  (6,600  ID  uvcniao  Ujvr. 

'  (U)  Dm-awcad  p«puUtioi)  toe  (ischiiicy  pattiwtyi  iMil  I  day  koidup  Md  rtoia  of  acfekfitotedUkitaH);  raurktioi  ktayi^  populMd  M^ort 

Iraoi  ooftMrtfnljnn  (leito  totod  22.}*  cioctartci  ftraijOi  2UJ*). 


'  (U)  Tkie  wul  coUkOvc  populMioa  toe  MfuNiiM*  npnaMeiietoetfKiwiMiipIkepcptUitkiawjMewlOtilaMlariMffeOndiMafQUESTCMBtll 
npetatioMl  reteuee  tmf  6e  toltb  of  Mt  period  C-e.,  epraad  over  akoM  4  paara). 


Routine  TranspoitatioD  OJ) 

(U)  Hie  risks  of  transportation  of  radioactive  materml  and  waste  to  and  from  the  proposed  test 
jfacilities  at  INEL  were  determined  using  the  same  methodologies  as  in  Section  4.3.4.2.3  and 
^>pendix  A.  Hte  incident-free  population  dose  to  the  population  along  the  shipping  routes  was 
c^culated  to  be  p^son>rem  from  material  shif^ied  to  and  from  the  proposed  test  facility. 
The  risk  of  radiation  induced  health  effects  for  the  population  was  calcuktkl  to  be  6.9  x  IQ^  and 
2.8  X  10^  latent  cancer  fatalities  and  gen^  disoi^rs,  reflectively. 

AAAJ12  Fc^Iated  Facility  Accidents  (U) 

tofiodufitlQii  (U) 

(U)  The  postulated  accident  scenarios  are  the  same  as  those  presented  in  Section  4.3.4.2.2.  The 
plume  power,  release  iiactions,  release  time,  and  iission  product  inventory  are  the  same  at 
QUEST  as  at  the  SMTS  (see  Section  4.3.4.2.2).  The  same  meteorology  assumptions  were  us&j 
in  this  analysis. 

.CQnsaiuefl£g-L.atthg.  Casg.  At^cidgnts  (U) 

(U)  Radiation  exposures  to  the  maximum  onsite  individual  are  summarized  in  Table  4.4-3.  Hie 
maximum  Committed  Effective  Dose  Equivalent  resulting  from  a  PIPET  or  Mini-GTA  accident 
is  20  miUirem  at  34  km  (21  mi).  The  maximum  organ  dose  is  22  mUlirem  to  the  bone  surface 
at  34  km  (21  mi).  For  the  GTA  (bounding  case  accident)  the  CEDE  is  130  millirsm  and  the 
maximum  organ  dose  (to  the  bone  surface)  is  ISO  millirem,  both  at  34  kilometers  (21  mi).  The 
anticipated  health  effects  from  the  bounding  case  accident  are  1  x  10^  latent  cancer  fatalities  and 
3  x  10^  genetic  defects.  That  is  to  say,  the  maximally  exposed  individual  would  face  an 
increased  risk  of  dying  of  cancer  of  1  x  10^.  This  same  iiulividual  would  face  an  increased  risk 
of  producing  offfiring  with  genetic  defects  of  3  x  10^. 

(U)  There  are  no  differences  between  proposed  locaticms  or  sites  with  reflect  to  maximally 
eiqiosed  individual  exposures. 


SOPlMsfl  (XI) 

(U)  P<fmlMion  dose  from  postulated  accidents  are  presented  in  'Wblc  4.4-3.  The  Collective 
Committed  Effective  Dose  Equivalent  to  the  downwii^  ptfxilatioo  residing  within  80  kilometers 
(50  mi)  of  the  bounding  case  accidmit  scenario  was  calculatHl  to  be  4,200  to  8,000  pm^o-mrem 
from  an  accident  during  PIPET  or  mini-GTA.  If  an  accident  occurr^  during  the  GTA  or  QTA 
tests,  the  CoHective  CEDE  was  caiculaled  to  be  35,000  to  62,000  persoo-m^.  As  discus^ 
previously,  the  operation  of  the  tef  facilitiea  would  be  dependent  on  the  wind  direction,  wind 
fioed,  and  other  meteorological  condititms.  If  the  te.«  systems  are  only  opemting  when  the  wind 
is  to  the  north,  the  collective  whole  body  dose  would  be  substantially  lower,  since  fewer  people 
reside  north  of  the  INEL  (i.e.,  Idaho  Falls  would  not  be  included).  Tbe  additional  cancer 
fatalities  and  addUlonal  genetic  disorders  expected  to  be  caused  by  the  bounding  case  aeddent 


TABLE  4.4-3: 

COMMITTED  EFFECTTVE  DOSE  EQUIVALENT  AT  THE  LOCATION  OF 
MAXIMUM  OFFSITE  DOSE  AND  COUECTIVE  POPULATION  DOSE 
FROM  ACCIDENTS  AT  QUEST  (U) 


Maximum  Individual: 


Test  System 

PIPET,  Mini-GTA 
GTA  and  QTA 


Maximum 

Committ^ 

Committed 

Effective  Dose 

Highest 

Organ  Dose 

Distance 

Equivalent 

Distance 

Organ  (miem^_  Oap)-  (mreml.  -Oanl 


Bone  Surface 

2.2  X  10' 

34 

2.0  X  10’ 

34 

Bone  Surface 

1.5  X  KP 

34 

1.3  X  KP 

34 

Population: 


System 


PIPET,  Mini-GTA 
GTA  and  QTA 


Committed 

Etfective  Dose  Bjuivalent 
tperson-mrem)_. 


Minimum^ 

4.2  X  Ky 
3.5  X  10* 


Maximum^ 

8.0  X  Ky 

6.2  X  W 


‘  (U>  IJdXfmmt  0.600  0)  imottvtm  Ufa. 

'  (U)  OownW  kMvit]'  MKloi*  Uat  MBtifcWinft  (w^4»  >cm»ri  JJ J*  ctekwiu  213J*). 


scenario  would  be  3  x  to  5  x  iO^  and  9  x  1&*  to  2  x  10■^  selectively.  That  is  to  say,  since 
22  percent  of  the  aifected  p^nilatioa  of  127,494  (28,049  in^viduals)  are  of^na^ily  .ted  to 
die  from  cancer  (Krieger,  1^1),  ti^  performance  of  gnmnd  testing  activities  would  add  only 
3  X  10*^  to  5  X  lO*^  can^r  lalaliti^  to  this  for  an  e^iected  cancer  fatality  torivt  of  28,049.04. 
This  same  populatimi  wfxtld  ordinarily  be  expected  to  pi^^ce  2  percmit  of  its  oifspring  (or 
2,550  individual)  with  genetic  disorders  (BHR,  1990;  Colorado,  1989).  The  proposed  program 
would  add  9  X  10*  to  2  X  10^  adoitiocsJ  poetic  distmter  cases  to  ofti^ring  of  tte  entire 
population  firom  a  bounding  case  accident. 

4.4.4^4  Transportation  Accidents  (U) 

(|)  The  project  requires  shipment  of  urirradiat^  and  irradiated,  miriched 

uranium  bearing  fuel,  lud  samples,  iiiel  elements,  fuel  assemblies,  and  complete  test  articles. 
Uranium-bearing  low-level  and  TRU  radioactive  and  radioactive  mixed  v/astes  are  also  included. 

(U)  If  the  site  idscted  were  INEL  rather  than  NTS,  the  impact  of  trani^portation  accidents  would 
be  quite  similar  io  those  predicted  for  activities  at  the  NT^.  The  radiological  risk  for  possible 
transportation  accidents  would  be  7.3  x  !()■’  latent  cancer  fatalities  and  gen^c  defects  compared 
to  5.1  X  10*  for  Nl^;  ihe  non-radiological  risk  (probability  of  a  single  traffic  death  due  to 
vehicle  accident)  for  shipments  was  estimated  to  be  0.24  compared  to  0.21  for  shipping  to  NTS. 

4.4.4.3  Projected  Dories  (U) 

(U)  A  summary  of  the  projected  doses  at  program  model  coaditioas  is  compared  to  tks  siandards 
below: 

HimMiaLOXA  (U) 

(U)  Current  radiological  assessments  iiK^caic  rarmal  operation  of  PEPET/Mini-GTA 
would  be  below  the  10  mrem/year  KESHAP  ^anttod.  The  controlled  element  failure  test  is 
predicted  to  be  below  the  NESHAP  hmit,  H^tMuu-CiTA  atxident  impacts  would  be  below 
the  ANSUANS  15.7  limit. 

EiA  (U) 

(U)  GTA  normal  opemtions  skh  exc^  the  NESHAP  limit.  For  the  OTA  accident,  the 
ANSI/ANS  15.7  limit  woaid  not  b&  exceeded. 

QIA(tJ) 

(U)  Operatim^  of  the  QTA  ^  expected  power  levels  without  an  BIS  would  result  in  a  dose  that 
does  nc^  exceed  ^  standards  for  both  the  rperatiofi  and  accidmu  case. 


(U)  Because  the  radiological  of  ground  testing  and  tmn^rting  of  radiological 

ma^^irials  as  well  as  the  radiological  effects  of  bounding  case  accidoit  are  sufficiently  low 
that  increased  health  effects  are  not  exp^ct^,  tte  impact  of  radiological  emissions  on  the 
environment  is  negHg&le.  Hierefoie,  t!^  eavircmmental  consequences  would  be  insigniiicant. 

4.4^  Sumnraiy  of  i^viitHiiiiEailai  C^iseqaeaces  at  QUEST  (U) 

(U)  Noise  is  the  only  area  that  has  a  potential  fmr  high  impact  and  potentially  significant 
environmental  consequences  at  QUEST.  Hom'ever,  since  me^ters  of  the  general  public  would 
not  be  exposed  to  tbe^  noise  levels,  aiKl  sin^  the  few  workers  (five)  in  the  area  during  testing 
operations  would  be  subject  to  the  protective  measures  discussed,  the  ^vironmental 
consequences  of  noise  would  be  insignificant.  Although  there  would  be  a  potential  for  moderate 
imf^cis  and  potentially  significant  ravironmental  consequences  to  site  woikers  as  a  result  of  the 
iiorage  and  handling  of  process  fluids,  the  measures  discussed  above  would  reduce  the 
probability  of  an  accident  to  very  low  levels  and  result  in  insignificant  environmental 
consequences.  Because  the  site  would  be  far  removed  from  the  general  public,  there  would  not 
be  effects  to  public  health  and  rafety. 

(U)  There  would  be  a  potential  for  low  impacts  for  waste  at  QUEST.  Waste  would  be  processed 
within  the  existing  INHL  process  streams  and  within  compliance  of  all  existing  environmental 
regulations.  Environmental  consequences  would,  therefore,  be  insignificant.  Impacts  to  land 
use  and  infrastnicture  also  would  be  low  because  of  grazing  restrictions  and  the  closing  of  public 
roadways  during  testing  e^ciatioas,  re^jedively.  Impacts  to  land  use  wcaild  be  low  since  the 
amount  of  land  removed  from  graraag  would  be  a  very  small  percentage  of  the  total  gracing  land 
available  at  INEL,  Closing  the  ^blic  roads  wmild  be  temporaiy,  infrequent,  and  of  short 
duration.  Impacts  to  land  use  and  infrastructure  would  be  low  and  therefore  the  eoviroomental 
consequences  would  be  insignificant. 

(U)  Cultural  and  biological  iinpa^  are  rated  low  pending  a  detailed  cultural  and  biological 
resources  survey  of  the  QUEST  site.  Prior  to  any  constrectton  activities,  cultural  and  biological 
survey  would  be  conducted  and  the  a^^ic^iiate  agencies  would  be  consulted.  Environmental 
consequences,  therefore,  would  be  insigoiflcai'l. 

(U)  Radiological  impacts  would  be  negligible  at  QUEST,  Analysis  of  the  radiological  dose  from 
the  facility  indicates  that  the  estimated  risk  of  additiomd  latcitt  cancer  deaths  and  genetic  defects 
are  sufficicaily  small  Uat  no  health  dfects  (anticipaied  cinwf  deaths  or  gen^  def^  as  a 
result  of  routine  operatiems  or  an  accident)  would  be  expected  fronr  radJatirm  exposure  ai  ««5 
program  model  conditiems  or  at  applicable  standards.  Environmental  consequences,  therefore, 
would  be  insignificant. 


4.5  LiDFT  SITE  -  IDAHO  NATIONAL  ENGINEERING  LABORATORY  (INEL)  (U) 


(U)  Hiis  section  discusses  the  expected  environmental  consequences  of  constructing  and 
curating  the  proposed  ground  test  facility  at  the  LOFT  Site  at  INEL,  The  discussion  includes 
potential  non-radiological  and  radiologic^  impacts  that  result  from  routine  operations  and  as  a 
result  of  abnormal  ev45nts  or  accidents. 


(U)  The  environmental  consi^ueaces  of  locating  the  ground  test  facility  at  the  LOFT  Site  are 
based  on  the  same  atmospheric  emissions,  liquid  effluents,  solid  wastes,  and  radiological  source 
terms  tor  normal  and  accidental  releases  previously  discussed  in  Sections  4.3  and  4.4. 


Program 


(|)  There  are  existing  facilities  that  can  be  used  at  the  LOFT  site  for  ymOm 
activities.  Therefore,  consinicdon  activities  at  the  LOFT  site  would  primarily  involve 
modification  of  the  existing  facilities  and  installation  of  storage  tanks,  process  fluids  chstribution 
system,  an  ETS  and  a  Hare  stack.  All  construction  is  expected  to  occur  within  areas  previously 
fenced  and  set  aside  for  development,  testing  and  operations. 


(U)  The  normal  operational  impacts  associated  with  locating  the  ground  test  facility  at  the  INEL- 
LOFT  site  would  be  similar  to  those  described  for  locating  the  project  at  the  INH.-QUEST  site. 
The  following  sections  describe  the  impacts  associated  with  locating  the  ground  test  facility  at 
the  l  OFT  site: 


4.5.1  Socioeconomics  (U) 

4.5.1.1  Population  and  Economy  (U) 

(U)  The  impacts  of  modifying  the  LOFT  site  would  be  expected  to  be  less  than  those  described 
in  Section  4.4.1. 1.  The  construction  workforce  would  be  smaller  because  less  construction  at 
the  LOFT  site  is  required.  None  of  the  workforce  would  be  immigrating  into  the  region  due  to 
the  availability  of  construction  craft  workers  that  have  been  involved  in  other  construction 
projects  at  INFL.  Because  no  additional  demand  would  be  placed  on  services  and  facilities,  the 
impacts  of  the  modification  of  the  LOPT  facility  on  the  pq}ulation  and  economy  would  be 
negligible.  Therefore,  the  environmental  consequences  would  be  insignificant. 

(U)  Operation  of  the  ground  test  facility  at  i.O?T  would  require  the  same  number  of  persotmel 
(60)  as  would  operations  of  the  proposed  SMTS  or  QUEST  facilities.  The  60  extra  personnel 
required  for  operation  of  the  LOFT  facility  represents  less  than  0.5  percent  of  the  INEL 
workforce  and  would  place  no  additional  demand  on  services  and  facilities.  Thus,  operation  of 
the  ground  test  facility  at  LOFT  would  have  a  negligible  impact  on  the  population  and  economy. 
Therefore,  the  environmeirtal  consequences  would  be  insignificant. 

4.5.1.2  Land  Use  and  Infrastructure  (U) 

(U)  The  land  area  that  would  be  affected  at  the  LOFT  site,  has  existing  facilities.  >^roximately 
20  hectares  (50  acres)  of  additional  expansion  would  be  required.  This  r^resents  less  than  0.01 
percept  of  the  land  area  of  INEL. 


(U)  Impacts  to  land  use  and  infmstructuie  from  modifying  the  LOFT  site  would  be  lower  than 
the  impacts  for  constructing  QUEST  because  the  LOFT  site  was  at  one  time  an  operational  test 
facility.  A  water  system,  sewage  system  and  power  lines  are  already  in  place.  No  additional 
infrastnicturs  would  be  required  to  support  the  proposed  action.  Since  the  expansion  of  the 
LOFT  facility  would  be  compatible  with  existing  land  use,  would  cause  only  a  minor  reduction 
in  the  supply  of  vacant  land,  and  would  not  rajuire  additional  equipment  or  facilities,  the  impact 
of  construction  on  land  use  and  infrastrucmre  would  be  low  and  the  enviromnental  consequences 
would  be  insignificant. 

(U)  As  described  for  QUEST,  the  operatimi  of  the  ground  test  facility  at  LOFT  might  preclude 
the  use  of  land  for  other  activities.  Although,  LOFT  is  used  exclusively  for  nucl^  testing,  the 
modification  of  the  containment  facility  may  preclude  its  use  for  conventional  future  nucIftaT 
testing.  A  major  non-radiological  accident  could  preclude  the  use  of  LOFT  for  several  months 
or  years  until  Ae  facility  could  be  reconstnicted.  Arras  to  the  east  of  LOFT  are  used  as  grazing 
land  but,  as  discussed  for  the  QUEST  site,  would  be  affected  very  little  by  operations  at  LOFT. 
Mitigation  to  reduce  the  possibility  of  accidents  are  described  in  Sections  4.3. 1.5  and  4.5. 1.5. 
Operations  would  cause  little  change  in  land  use,  the  impact  of  operations  on  land  use  would  be 
low.  Because  the  proposed  action  is  compatible  with  the  nuclear  research  objectives  of  LOFT, 
the  impact  would  be  low  and  the  environmental  consequences  would  be  insignificant. 

(U)  The  operations  at  LOFT  would  not  require  additional  equipment  or  facilities.  However,  as 
at  QUEST,  testing  may  require  the  temporary  closing  of  public  roads  within  15  km  (9  mi)  of 
the  ground  test  facility  but  within  the  favorable  winds  testing  zone  (212.5*  clockwise  to  22.5*). 
This  would  include  portions  of  State  Roads  22,  28  and  33.  The  average  daily  traffic  on  the 
affected  portions  of  these  roads  are  376, 1120,  and  1170,  respectively  (DOE,  1991a).  Closing 
these  roads  would  cause  a  disruption  m  traffic  through  the  INEL.  This  disraption  would  be 
temporary,  infrequent,  and  of  short  duration.  Since  qierations  at  LOFT  would  require  some 
changes  in  operational  practices  as  well  as  cause  some  degradation  of  existing  service,  the  impact 
of  operations  on  infrastructure  would  be  low.  Because  of  the  short  duration  and  infrequent 
occurrence  of  the  testing  operation  as  well  as  the  availability  of  alternative  routes,  the  impact 
would  be  low  and  the  environmental  consequences  would  be  insignificant.  Although  the  impact 
would  be  insignificant,  the  disruption  could  be  minimized  by  scheduling  testing  at  projected  low 
traffic  use  periods. 

4.5.1  J  Noise‘  (U) 

(U)  Because  less  construction  is  required,  noise  impacts  for  the  construction  of  the  LOFT  site 
would  be  at  the  same  level  as  at  QUEST  (90  dBA)  but  for  shorter  durations.  Non-project 
related  personnel  at  INEL  would  not  be  affected  by  ^e  construction  noise.  The  distance  from 
LOFT  to  the  main  road  is  3  km  (2  mi).  Sensitive  recqitors  outside  INEL  are  not  likely  to 
experience  any  noticeable  increase  in  noise  levels  because  of  the  long  distance  from  the  LOFT 
site  to  the  nearest  INEL  boundaries.  The  nearest  community  is  18  km  (11  mi)  away.  Mitigation 
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for  on-site  personnel  includes  following  OSHA  workplace  noise  regulation  with 
protection  suj^lied  as  needed.  Because  noise  would  be  raised  above  amhiftnt  levels  by  more 
than  the  significance  criteria  of  35  dBA  and  could  exceed  the  OSHA  8  hour  long-term  ei^sure 
limit,  the  impact  of  constniction  noise  (at  the  project  site)  would  be  high.  Therefore,  the 
environmental  consequences  would  be  potentially  significant.  Howev^,  tl^  environmental 
consequences  would  be  mitigated  to  insignificant  levels  as  above. 

(U)  Noise  issues  associated  with  testing  operations  are  the  same  at  the  LOFT  site  as  at  the 
QUEST  site  excqit  that  the  containment  facility  could  be  eiqiected  to  dampen  some  of  the  testing 
noise.  As  at  SMTS  and  QUEST,  mitigation  includes  sound  barriers,  hearing  protection,  and  the 
physical  isolation  of  non-essential  personnel  from  the  facility  during  testing.  Sensitive  receptors 
(in  the  nearest  communities)  would  not  be  impacted  by  the  noise. 

(U)  The  testing  is  expected  to  raise  ambient  noise  levels  by  more  than  the  high  signific.anrj» 
criteria  of  35  dBA  and  could  exceed  the  OSHA  short-term  exposure  limit.  Therefore,  the  noise 
associated  with  testing  activities  would  have  a  high  impact  on  noise  levels  (at  the  project  site). 
Because  there  are  no  sensitive  receptors  in  proximity  to  the  site  and  hearing  protMtion  is 
required  for  operations  personnel,  the  environmental  consequences  would  be  mitigaipri  to 
insignificant  levels. 

4.5.1.4  Historic  &zd  Archaeological  Resources  (U) 

(U)  Because  the  LOFT  site  is  located  in  an  area  that  has  been  previously  disturbed  and  re¬ 
graded,  no  significant  culmral  or  historic  resources  are  expected.  Therefore,  the  impact  of  the 
activities  at  the  LOFT  site  would  be  negligible.  However,  if  the  site  is  selected,  prior  to  any 
constniction,  consultation  with  appropriate  agencies  would  take  place.  If  determined  to  be 
necessary,  a  detailed  cultural  resources  survey  would  be  performed  and  ^propriate  mitigation 
measures  would  be  undertaken  to  ensure  that  the  environmental  consequences  would  be 
insignificant.  Mitigation  measures  would  include:  1)  idratification  and  recovery  of  artifacts; 
2)  relocation  of  facilities;  and  3)  flagging  of  sites  to  be  left  undisturbed. 

4.5.1.5  Safety  (U) 

(U)  Tlie  design  of  the  test  facility  at  the  LOFT  site  has  no  unusual  features  which  would  increase 
work  hazards  during  modiftcation.  Coostraction  activities  would  be  carried  out  in  compliance 
with  applicable  OSHA  and  DOE  regulations.  No  additional  occupational  impacts  beyond  those 
currently  experienced  in  construction  activities  at  INEL  are  expect.  Therefore,  the  impact  of 
modifying  the  LOFT  facility  on  safety  would  be  low  but  mitigable.  Therefore,  the 
environmental  consequences  would  be  inrignificant. 

(U)  The  safety  issues  and  their  impacts  at  the  LOFT  site  would  be  identical  to  those  for 
operations  at  ^e  QUEST  facility  excqrt  for  containmmit  structure  safety  and  flooding  hazard 
which  are  described  below: 


Containment  Stnicture  Safety  OB 


(U)  The  use  of  the  containment  structure  for  testing  puiposes  would  require  the  inerting  and 
venting  of  the  structure  before  personnel  could  rater.  An  improperly  inerted  or  vented 
containment  structure  could  pose  a  danger  of  deflagration  or  detonation  and/or  a  danger  of 
a^hyxiation.  These  dangers  would  be  mitigated  by  the  use  of  hand-held  atmo^heric  detection 
systems. 

(U)  Because  the  use  of  the  contaimnent  structure  could  threaten  the  physical  well-being  of 
woiters,  its  use  would  have  a  moderate  impact  on  safety.  Therefore,  the  environmental 
consequences  would  be  potentially  msigni^cant.  The  consequences  would  be  reduced  to 
insignificant  levels  by  the  implementation  of  the  mitigation  discussed  above. 

Flooding  Safety  (U) 

(U)  Flooding  of  the  LOFT  facility  may  be  possible  under  conditions  of  maximum  flows  in  the 
Big  Lost  River  and  Birch  Creek  combined  with  failure  of  water  control  structures  on  these 
streams.  Water  dqrths  in  the  playa  would  have  to  exceed  4.5  meters  (15  ft)  in  order  to  reach 
LOFT. 

(U)  The  LOFT  facility  is  a  Class  I  facility  and  hydrologic  analyses  were  performed  prior  to 
construction.  It  is  unlikely  that  a  flood  could  occur  that  would  reach  the  LOFT  facility. 
Because  flooding  would  pose  no  danger  to  personnel,  the  impact  of  flooding  on  safety  would  ^ 
negligible.  Therefore,  the  environmental  consequences  would  be  insignificant. 

Synopsis  (U) 

(U)  In  general,  the  activities  taking  place  at  LOFT  would  have  a  moderate  impact  on  safety  and 
would  therefore  be  potentially  environmentally  significant.  Although  there  is  a  potenti^  for 
moderate  impacts  to  site  workers  as  a  result  of  the  storage  and  handling  of  process  fluids,  the 
mitigation  measures  discussed  would  reduce  the  probabDity  of  an  accident  to  very  low  levels  and 
result  in  insignificant  environmental  consequences.  Because  the  site  is  far  removed  from  the 
general  public,  there  are  no  effects  to  public  health  and  safety. 

4.5.1.6  Waste  (U) 

(U)  Because  of  the  smaller  scale  of  activifies,  facility  modification  activities  would  generate 
smaller  quantities  of  uncompacted  nonhazardmis  wastes  than  at  the  SMTS  or  QUEST  sites. 
Nonradioactive  nonhazardous  waste  would  be  di^sed  of  in  the  Central  Facilities  Area  (CFA) 
Landfill.  The  amount  of  waste  generated  wcmld  not  significantly  impact  the  CFA  Sanitary 
Landfill.  Nonhazardous  wastes  would  be  managed  in  compliance  with  Subtitle  D  requirements 
of  RCRA.  Sanitary  effiurats  generated  during  construction  would  be  collected  in  existing  sewer 
lines  and  delivered  to  a  water  treatment  plant  located  at  the  facility.  Since  no  changes  in 
operational  arrangements  are  anticipated  to  handle  the  waste,  the  impacts  of  nonhazardous, 
nonradioactive  waste  on  waste  management  would  be  negligible.  Ther^ore,  the  environmental 
consequences  would  be  insignificant. 


(U)  Wastes  generated  by  the  ground  testing  (^rations  at  LOFT  would  be  the  same  as  those  for 
SMTS  and  QUEST.  The  wastes  would  be  handled  as  described  in  Section  4.4.1. 6  for  the 
QUEST  facility.  In  general,  the  m  activities  taking  place  at  LOFT  would  have  a  low  impact 
on  waste  management.  Since  the  wastes  generated  by  the  Q  program  would  be  managed  in 
accordance  with  existing  waste  management  procedures  which  include  the  protection  of  the 
environment,  the  environmental  consequences  would  be  insignificant. 

4.5.2  Fbysical  Environment  (U) 

4.5.2.1  Topography  (U) 

(U)  The  expansion  of  the  LOFT  facility  would  require  the  cutting  and  filling  of  about  2,500- 
3,000  m^  (3,000-4,000  ft^.  Some  alterations  of  the  natural  surface  drainage  could  occur  as  a 
result  of  grading.  But  because  the  area  of  impact  would  be  small  and  because  little  change 
would  be  made  to  the  character  of  the  area,  the  impact  of  the  modification  of  LOFT  on 
topography  would  be  negligible.  There  would  be  no  impacts  on  topography  from  operations. 
Therefore,  the  environmental  consequences  would  be  insignificant. 

4.5.2.2  Geology  and  Soils  (U) 

(U)  As  at  QUEST,  the  only  geological  effects  of  the  modification  of  the  LOFT  facility  would 
be  some  leveling  and/or  resurfacing  of  the  soils  in  the  immediate  area.  Dust  and  soil  would  be 
transported  by  winds  during  construction  activities,  but  the  ^ect  would  be  local.  Removal  of 
vegetation  from  the  modified  area  would  not  significantly  increase  soil  erosion  from  rainfall 
since  the  vegetation  is  sparse.  Protection  against  erosion  would  include  the  orientation  of  the 
facility  parallel  to  the  natural  surface  features  to  minimize  drainage  and  erosion  impact  as  well 
as  the  application  of  spray  mist  water  to  minimize  wind-caused  soil  erosion. 

(U)  There  are  no  known  paleotological  or  mineral  resources,  agricultural  soils  or  construction 
materials  at  the  LOFT  facility  area.  Because  the  proposed  modification  and  operation  of  the 
LOFT  facility  would  cause  no  loss  or  irretrievable  commitment  of  geological  or  soils  resources, 
the  project  would  have  a  negligible  impact  on  geology  and  soils.  Therefore,  the  environmental 
consequences  would  be  insignificant. 

4.5.2.3  Seismic  and  Volcanic  Activity  (U) 

(U)  Because  construction  and  operations  would  not  cause  seismic  and  volcanic  activity  that 
would  be  detectable  by  humans  or  instrumentation,  the  project  would  have  a  negligible  impact 
on  seismic  or  volc^c  activity.  Tber^ore,  the  environmental  consequences  would  be 
insignificant. 

4.S2A  Water  Resources  (U) 

(U)  The  water  table  in  the  location  of  the  ground  test  facility,  the  Snake  Plain  aquifer,  is  over 
140  m  (approx  450  ft)  below  the  earth’s  surface.  Surface  water  resources  in  the  vicinity  of 


QUEST  include  Birch  Ciedc  and  Big  Lost  River.  Water  resources  may  be  affected  by  water 
uses  and  water  quality.  Each  are  dercribed  bdow: 

Water  Use  (U) 

(U)  The  volume  of  water  to  be  used  during  construction  of  the  ground  test  fedlity  is 
approximately  10  percent  of  that  used  to  build  the  SMTS  or  QUEST  sites  [iq)proximately  6 
millinn  liters  (2  million  gal)].  This  water  would  be  supplied  from  the  in-place  water  supply 
system.  The  construction  water  use  represents  about  1  part  in  1  million  of  the  annual  discharge 
of  the  aquifer  to  the  Snake  River  and  about  1  part  in  300,000  of  the  volume  withdrawn  by  all 
users  of  the  eastern  Snake  River  Plain.  During  operations,  an  estimated  11  million  (3  million 
gal)  would  be  required  per  year,  also  supplied  ftom  the  in-place  water  supply  system.  The 
construction  water  use  rq)resents  about  1  part  in  5  million  of  Ae  annual  discharge  of  the  aquifer 
to  the  Snake  River  and  about  1  part  in  2  million  of  the  volume  withdrawn  by  all  users  of  the 
eastern  Snake  River  Plain.  The  proposed  construction  and  ann’ial  project  water  use  would 
rq)resent  only  0.5  and  0.1  percent  of  the  volume  negotiated  in  the  water  rights  agreement  with 
the  Idaho  Department  of  Water  Resources. 

(U)  No  surface  water  withdrawals  or  discharges  would  occur  during  test  facility  construction. 
Because  water  use  would  cause  no  measurable  change  in  the  projected  baseline  water  resource 
system,  the  impacts  of  water  use  on  water  resources  would  be  negligible.  Therefore,  the 
environmental  consequences  would  be  insignificant. 

Water  Quality  (U) 

(U)  As  at  SMTS,  stored  water  could  leak  and  seep  into  the  water  table  carrying  surface 
pollutants.  Domestic  waste  would  be  handled  by  an  existing  sewage  system.  Spills  of  hazardous 
substances  could  introduce  pollutants  to  the  ground  water  table.  Because  the  depth  of  the  water 
table  reduces  the  potential  for  seepage  into  the  ground  water  and  because  of  the  lack  of  surface 
waters  that  would  be  affected,  the  impacts  of  waste  water  on  ground  water  resources  would  be 
negligible.  Therefore,  the  environmental  consequences  would  be  insignincant. 

SyospsisCU) 

(U)  In  general,  the  use  and  discharge  of  water  would  have  a  negligible  impact  on  water 
resources.  Because  impacts  would  be  negligible  and  testing  operations  would  be  of  short 
duration  (approximately  four  to  ten  years),  environmental  consequences  would  be  insignificant. 

4.5.2.5  Meteorology  and  Air  Quality  (U) 

(U)  There  would  be  no  impacts  on  meteorology  as  a  result  of  construction  and  operation  of  the 
ground  test  facility. 

(U)  Air  quality  issues  and  impacts  associated  with  modification  and  operation  of  the  LOFT 
facility  would  be  similar  to  those  affecting  the  SMTS  and  QUEST.  [See  Sections  4.3. 1 .2.5  wd 
4.4. 1,2.5].  Since  modifications  of  facilities  at  LOFT  would  require  less  construction  activity, 
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construction  caused  dust  and  raiissions  would  be  less  at  LOFT  than  at  the  other  two  potential 
sites.  Since  emissions  would  be  well  below  the  threshold  values  and  the  emissions  standards  that 
protect  human  health  and  welfare,  the  impact  of  the  activities  at  LOFT  on  meteorology  and  air 
quality  would  be  negligible.  Therefore,  the  environmeiital  consequences  would  be  insignificant. 

4.5  J  Biological  Environment  (U) 

(U)  The  same  activities  as  those  described  for  the  QUEST  site  would  impact  the  biological 
environment  at  the  LOFT  site. 

4.5.3.1  Terrestrial  Biota  (U) 

(U)  The  LOFT  facility  is  located  within  a  disturbed  area  that  has  been  regraded.  Plant  species 
include  invader  iqpecies  such  as  rabbit  brush  as  well  as  saltbrush  and  Indian  ricegrass.  The 
LOFT  site  is  not  considered  to  be  an  important  wildlife  habitat  because  the  area  has  been  largely 
disturbed  by  previous  construction  and  operation  activities. 

(U)  The  same  activities  that  impact  terrestrial  biological  resources  during  operations  at  NTS  and 
QUEST  would  also  be  an  issue  at  LOFT.  The  impacts  of  noise,  flaring  of  hydrogen,  hot 
hydrogen  venting  and  steam  releases  are  discussed  in  Sections  4.3.3. 1  and  4.4.3. 1.  Mitigations 
that  would  help  minimize  impacts  to  habitat  and  wildlife  include  rescheduling  of  activities  to 
avoid  seasonal  sensitivity  of  a  qjecies,  limiting  the  number  of  personnel  in  the  area,  controlling 
access,  and  minimizing  disturi^ce  to  the  site.  Because  LOFT  is  surrounded  by  previously 
disturbed  habitat  that  are  of  low  diversity,  the  impacts  of  modification  and  operation  of  LOFT 
on  terrestrial  biota  would  be  negligible.  Therefore,  the  envirorunental  consequences  would  be 
insignificant, 

4.5.3.2  Aquatic  Biota  (U) 

(U)  Aquatic  biota  exist  in  the  vicinity  of  LOFT  at  Birch  Creek  and  Big  Lost  River.  These  biota 
could  be  susceptible  to  activities  at  LOFT  such  as  the  release  of  beryllium.  In  the  unlikely  event 
of  an  accident  the  low  concentrations  of  beryllium  released  would  have  little  effect  on  nearby 
aquatic  biota.  Because  the  area  supports  an  aquatic  habitat  of  relatively  low  diversity  and  are 
1  to  3  km  (0.5  -  2  mi)  fix»m  the  LOFT  site,  the  impacts  of  activities  at  LOFT  would  have  a 
negligible  impact  on  aquatic  biota.  Tterefore,  the  environmental  consequences  would  be 
insignificant. 

4.5.3  J  Threatened  and  Endangered  Species  (U) 

(U)  As  explained  in  Section  4.4.2.3.3,  the  proposed  action  would  have  a  negligible  impact  on 
and  endangered  ^recies  (i.e.  bald  eagle  and  peregrine  falcon).  Therefore,  the 
environmental  consequences  would  be  insignificant. 


4.5.4  Radiological  Impacts  (U) 

4.5.4.1  Radiological  Rnpacts  During  Construction  (U) 

(U)  Prior  to  modification,  radiological  monitoring  as  required  by  DOE  order  5400.1  would  be 
petfbimed  at  the  proposed  site  to  ensure  no  unacceptable  soil  contamination  exists  in  the  areas 
to  be  disturbed.  If  excess  radiological  contamination  is  found,  the  area  would  be  remediated  to 
accQTtable  levels  before  construction  begins.  Dust  control  techniques  would  be  used  as 
^^ropriate,  and  any  contamination  present  at  low  levels  wculd  be  dispersed  or  settle  out  before 
it  reaches  the  INEL  site  boundary.  Onsite  exposures  from  construction  activities  would, 
therefore,  be  negligible.  Therefore,  the  raviionmental  consequences  would  be  insignificgnt, 

4.5.4.2  Radiological  Impacts  During  Operations  (U) 

4.5.4.2.1  Normal  Operations  (U) 

(U)  This  section  considers  the  LOFT  site.  The  LOFT  site  is  about  13  kilometers  (8  miles)  from 
the  nearest  INEL  site  boundary.  Tlie  population  within  an  80  iHInnifttftr  (50  mile)  radius  of  both 
sites  at  INEL  of  127,494  people  was  us^  for  this  analysis. 

(U)  The  following  sections  briefly  discuss  the  results  of  the  calculations  for  locating  the  test 
facilities  at  LOFT.  The  methodology  used  to  perform  these  calculations  is  disr.inKed  in  Section 

4.3.4.2  and  Appendix  A. 

Maximum_Qjffsite  Individual  Dose  (U) 

(U)  The  individual  doses  associated  with  normal  operations  are  summarized  in  Table  4.5-1 . 

(U)  The  Committed  Effective  Dose  Equivalent  at  the  location  of  maximum  offsite  dose  was 
calculated  to  be  9.7  x  10'*  millirem  [at  46  km  (29  mi))  for  routine  releases  from  each  PIPET  or 
Mini-GTA  test.  The  effective  dose  equivalent  at  46  km  (29  mi)  from  each  GTA  or  QTA  test 
was  calculated  to  be  0.069  milluem.  Ibe  maximally  exposed  organ  for  the  PIPE!  or  Mini- 
GTA  tests  was  the  thyroid  with  a  calculated  dose  of  0.049  millirem  [at  187  km  (1 16  mi)].  The 
GTA  or  QTA  tests  resulted  in  a  maximum  organ  dose  (thyroid)  of  0.42  millirem  at  198  km  (123 
mi).  The  Committed  Effective  Dose  Equivalent  at  the  location  of  maximum  dose  from  all 
operational  tests  was  calculated  to  be  8.6  millirem,  and  the  maximum  total  organ  dose  (thyroid) 
was  calculated  to  be  21  millirem. 

(U)  The  estimated  risk  to  the  individual  a{^lied  at  the  location  of  maximum  offsite  dose,  from 
routine  test  facilities  qierations  are  7  x  10*  cancer  fatalities  and  2  x  10*  genetic  defects^  That 
is  to  say,  the  maximaUy  exposed  individual  would  face  an  increased  risk  (above  the  already 
existing  risk  of  2.2  x  10')  of  dying  of  cancer  of  7  x  10*.  This  same  individual  would  face  an 
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TABLE  4^1: 

INDIVIDUAL  DOSES  AT  THE  LOCATION  OF  MAXIMUM  OFFSITE  DOSE 
FROM  OPERATIONAL  RELEASES  FROM  EACH  TEST 
AND  TOTAL  PROGRAM  NEAR  LOFT  (U) 


Operation 

Organ 

Maximum 
Committed 
Organ  Dose 
_(mrem) 

Distance 

Qsml 

187 

Committed 

Effective 

Dose  Equivalent 
fmrem) 

Distance 

flan) 

PIPET,  Mini-GTA 

Tliyroid 

4.9  X  10-' 

9.7  X  10-’ 

46 

GTA  #1,  #2.  etc. 

Thyroid 

4.2  X  10-' 

198 

6.9  X  10-' 

46 

QTA 

Bone  Surface 

5.4  X  10“ 

27 

5.9  X  10“ 

28 

Total' 

Thyroid 

2.1  X  10' 

~ 

8.6  X  10“ 

— 

NESHAP' 

N/A 

N/A 

10.0 

(U)  3,000  BKtcr  (6,600  ft)  iDvtniao  liytr. 

‘  (U)  Tbe  total  iote  ii  ipmod  over  the  dutalioo  of  tte  4  y«*n)  u)  iac&idu  tU  irouod  lMlia(. 

'  (XI)  BPA40CFK61,  Stibptn  H  ra6iola(ktl  upowrelote  pufaiic  to  10  ni&inta/jrcu  (c«  ]X)E  iDtfillitioB  ilw  NTS  oi  INEL. 


increased  risk  (above  the  already  existing  risk  of  2.0  x  10^  of  producing  offspring  with  genetic 
defects  of  2  x  10^.  These  ate  the  same  as  the  risks  for  the  otter  alternative  sites. 


£gp.uiatig.n  (U) 

(U)  The  population  dose  is  the  same  as  presented  in  Section  4.4.4.2.I.  The  number  of  health 
effects  eT^ted  to  occur  in  this  peculation  as  a  result  of  routine  operations  of  the  test  facility 
would  be  4  X  to  5  x  10'’  latent  cancer  fatalities  and  1  x  10*  to  2  x  10^  genetic  disorders. 
That  is  to  say,  since  22  percent  of  the  affected  peculation  of  127,494  (28,049  individuals)  are 
ordinarily  expected  to  eiie  from  cancer  ^jieger,  1991),  the  performance  of  ground  testing 
activities  would  add  only  4  x  10^  to  5  x  10*  cancer  fatalities  to  this  fetr  an  e^c^cted  cancer 
fatality  total  of  28,049.0045.  This  same  population  would  ordinarily  be  expected  to  produce  2 
percent  of  its  offspring  (or  2,550  individuals)  with  genetic  disorders  (BEIR,  1990;  Colorado, 
1989).  The  proposed  program  would  add  1  x  10*  to  2  x  10*  additional  genetic  disorder  cases 
to  the  offspring  of  the  entire  population  from  normal  operations. 

(U)  These  results  are  applied  to  operations  at  either  the  QUEST  site  or  the  LOFT  site.  In 
reaiit>',  there  may  be  slight  differences  in  the  doses  from  operations  at  the  two  sites  due  to  local 
topography,  meteorology,  and  demographics.  These  differences,  however,  are  less  than  the 
uoceitainties  associated  with  these  impact  estimations  and  are  neglected  in  further  discussions. 

4.5.4.2.2  Postulated  Facility  Accidents  (U) 

Introduction  (U) 

(U)  The  postulated  accident  scenarios  are  the  same  as  those  presented  in  Section  4.3.4.2.2.  The 
plume  power,  release  fractions,  release  time,  and  fission  product  inventoiy  are  the  same  at 
LOFT  as  at  tlie  SMTS.  The  same  moeorology  assumpdoos  were  used  in  this  analysis. 

CjonssflueiKes  at  Jbe.I^UoiLJOf^aidimim.I^».  (U) 

(U)  Radiation  exposures  to  the  maximum  offsite  individual  are  summarized  in  Table  4.5-2.  The 
Committed  Effective  Dose  Equivalent  resulting  from  a  PIPBT  or  MUu-GTA  accident  is  20 
millirem  at  34  kilometers  (21  mi).  The  maximum  oigan  dose  is  22  millirem  to  the  bone  surface 
at  34  kilometers  (21  mi).  For  the  GTA  or  QTA  (bounding  case  accident)  the  CEDE  is  130 
millirem  at  34  km  (21  mi)  and  the  maximum  organ  does  (to  the  bone  surface)  is  ISO  millirem 
[also  at  34  Im  (21  mi)].  The  anticipated  health  effects  from  the  bounding  case  accident  are  1 
X  10^  latent  cancer  f^^ties  and  3  x  10*  genetic  defects. 

(U)  There  arc  no  differences  between  proposed  locations  or  sites  with  re^wet  to  maximally 
exposed  individual  exposures. 

EoimlaUsD  (U) 

(U)  Population  dose  results  are  the  same  as  presented  in  Se(^on  4.4.4.2.2. 


TABLE  4.5-2: 

COMMITTED  FJTECTIVE  DOSE  EQUIVALENT  AT  im  LOCATION  OF 
MAXIMUM  OFFSITE  DOSE  FROM  ACCIDENTS  AT  LOFT  (U) 


Maximum  Individual: 


Test.,gmtn 

Highest 

-Qrgap 

Maximum 
Committed 
Organ  Dose 

Distance 

..flan). 

Committed 
Effective  Dose 
Equivalent 
■  (miffm) 

Distance 

PIPET,  Mini-GTA 

Bone  Surface 

2.2  X  10* 

34 

2.0  X  10* 

34 

GTA  and  QTA 

Bone  Surface 

1.5  X  KF 

34 

1.3  X  lO’ 

34 

Population: 


Test  System 


Committed 
Effective  Dose 


Minimum^  Maximum’ 


PIPET,  Mini-GTA  4.2  x  10’  8.0  x  10* 

GTA  and  QTA  3.5  x  10^  6.2  x  10* 


(U)  3,000  tBtut  {i,600  A}  ipwoioo  ttyw. 

(U)  Diiwswiad  popuinioo  do*c,  ^vi)y  pnpoimd  Hdon  fnat  onMirttiuici  (wtoiit  tffmimililf  Kxm«4  ttS  doctstrim  3t34*. 


V  ■ 


4.5.4.2  J  Transportation  Accidaits  (U) 

(U)  Tran^rtation  impacts  would  be  the  same  as  that  prss^ted  in  Section  4.4.4.2.3. 

4.5.4  J  Projected  Doses  (U) 

(U)  A  summary  of  the  projected  doses  ^  program  model  conditions  is  compared  to  the  standards 
below: 


(U)  Current  radiological  impact  assessments  indicate  that  normal  operation  of  PIPET/Mini-GTA 
would  be  below  the  10  mrem/year  NESHAP  standard.  The  controlled  element  failure  test  is 
predicted  to  be  below  the  NESHAP  limit.  PIPET/Mini-GTA  accident  impacts  would  be  below 
the  ANSI/ANS  15.7  limit. 

GIA(U) 

(U)  GTA  normal  operations  do  not  exceed  the  NESHAP  limit.  For  the  GTA  accident,  the 
ANSI/ANS  15.7  limit  would  not  be  exceeded. 

QIA(U) 

(U)  Operation  of  the  QTA  at  expected  power  levels  without  an  ETS  would  result  in  a  dose  that 
does  not  exceed  the  standards  for  both  the  operation  and  accident  case. 

Synapsis  (U) 

(U)  Because  the  predicted  radiological  effects  of  ground  testing  and  transporting  of  radiological 
materials  as  well  as  the  radiological  effects  of  the  bounding  case  accident  are  sufficiently  low 
that  increased  health  effects  are  not  expected,  the  impact  of  radiological  emissions  on  the 
environment  would  be  negligible.  Therefore,  the  environmental  consequences  would  be 
insignificant. 

4.5.5  Summary  of  EnviroomenUl  Consequoiccs  at  LOFT  (L) 

(U)  Noise  is  the  only  area  that  has  a  potential  for  high  impact  and  potentially  significant 
environmental  consequences  at  LOFT.  However,  since  memhm  of  the  general  public  would 
not  be  exposed  to  these  noise  levels,  and  since  the  few  workers  (five)  in  the  area  during  testing 
operations  would  be  subject  to  the  protedive  measures  discussed,  the  covironmental 
consequences  of  noise  would  be  insignificant.  Although  there  is  a  potential  for  moderate  impacts 
to  site  workers  as  a  result  of  the  storage  and  handling  of  process  fluids,  the  measures  discussed 
would  reduce  the  probability  of  an  accident  to  very  low  levels  and  result  in  insignificant 
environmental  consequences.  Because  the  site  is  far  removed  from  the  general  ptdilic,  there  are 
no  effects  to  public  health  and  safety. 


(U)  Waste  would  be  processed  within  the  existing  INHL  process  streams  and  within  compliance 
of  all  existing  environmental  regulations.  Impacts  would  be  low  and  ravironmental 
consequences  would,  theiiefore,  be  insignificant.  Impacts  to  land  use  and  infrastructure  also 
would  be  low  because  of  grazing  restrictions  and  the  closing  of  public  roadways  during  testing 
opeiatioiis,  respectively.  Environmental  consequences  to  land  use  would  be  insigni^cant  since 
the  amount  of  land  removed  from  grazing  would  be  a  very  small  percentage  of  the  total  grazing 
land  available  at  INEL.  Closing  the  public  roads  would  be  temporary,  infrequent,  aird  of  short 
duration.  The  impacts  would  be  low  and  environmental  consequences  would  be  insigoificast. 

(U)  Radiological  impacts  would  be  negligible  at  LOFT.  Analysis  of  the  radiological  dose  from 
the  facility  indicates  that  the  estimated  risk  of  additional  latent  cancer  deaths  and  genetic  defats 
are  sufficiently  small  that  no  health  effects  (anticipated  cancer  deaths  or  genetic  defects  as  a 
result  of  routine  operations  or  an  accident)  wcnild  be  expected  from  radiation  exposure  at  the 
program  model  conditions  or  at  applicable  ^daids.  Environmental  consequences,  therefore, 
would  be  insignificant. 


TABLE  4.6-1: 


4.6- 


TABLE  4.6-2 


I 


?K;. 


4.6-4 


4.7  ENVIRONMENTAL  IMPACTS  OF  EXTENDING  TIME  BETWEEN  GROUND 
TESTS  (U) 

(U)  The  following  section  describes  the  impacts  associated  with  extending  the  time  interval 
between  ground  testing  activities  to  reduce  the  potential  impact  of  radiological  dose  (this 
alternative  is  described  in  Section  2.6.4. 1). 

(U)  Most  test  articles  would  be  run  multiple  times,  resulting  in  a  steadily  increasing  fission 
product  inventory  within  the  fuel  in  the  test  article.  This  effect  would  be  q^sed  by  the  normal 
radiological  decay  process,  which  would  decrease  the  fission  product  inventory  following  the 
completion  of  each  test  run.  Both  processes  are  a  complex  combination  of  isotope  ingrowth, 
daughter  product  production,  and  decay  of  radionuclides  v/ith  diverse  decay  rates.  ORIGEN2 
(Croff,  1983)  is  a  computer  code  used  to  accurately  model  radionuclide  inventory  during  and 
after  tission  events. 

(U)  Intuition  suggests  that  increased  "cooldown"  time  between  runs  would  result  in  a  lower 
radiological  dose  from  normal  qrerations  or  from  a  potential  accident  di^)ersing  the  core,  due 
the  lower  fission  product  inventory. 

(U)  To  investigate  this  alternative,  analyses  were  performed  (see  Appradix  A,  Section  A.4), 
simulating  both  PIPET,  mini-GTA,  and  GTA  operations  and  accident  conditions  and  QTA 
accident  conditions.  The  operations  analyses  compare  the  difference  in  the  dose  to  an  individual 
from  normal  operations  runs  sq)arated  by  one  we^  each  (considered  to  be  a  practical  minimum) 
and  one  month  each  (a  reasonable  alternative).  The  results  of  these  comparisons  show  an 
insignificant  decrease  in  Committed  Effective  IXise  Equivalent  to  the  offsite  i^vhkial  from  the 
increased  time  between  tests. 

(U)  These  small  decreases  are  due  to  the  fact  that  a  large  portion  of  the  fission  product  decay 
occurs  within  the  first  day  following  the  experimental  run.  Relatively  little  decay  occurs  in  tl^ 
one  week  to  one  month  time  period.  Hence,  the  environmental  impacts  of  adopting  this 
alternative  would  be  very  similar  to  thr^  anticipated  from  not  adapting  this  alternative. 


4.8  CUMULATIVE  IMPACTS  (U) 


(U)  Cumulative  impacts  ate  the  impacts  to  the  environment  that  would  result  firom  the 
incremental  effects  of  a  proposed  action  whra  added  to  other  past,  present,  and  reasonably 
foreseeable  future  actions  regardless  of  what  agency  (federal  or  non-federal)  or  person 
undertakes  such  actions.  Cumulative  impacts  can  result  from  individually  minor  but  collectively 
significant  actions  taking  place  over  a  period  of  time  (CEQ  40  CFR  1508.7). 

(U)  This  section  identifies  and  discusses  the  impacts  from  continued  develq)ment  of  the  program 
including  construction  and  operation  of  the  ground  test  facility  that  would  be  cumulative  with 
the  impacts  of  other  activities  beyond  the  site  boundaries  and  beyond  the  control  of  site 
operations.  These  include  1)  impacts  of  increasing  radiation  levels,  2)  impacts  of  air  pollutant 
emissions  on  global  conditions,  3)  impacts  of  TRU  waste  accumulation,  4)  impacts  of  water  use, 
and  5)  reduction  of  bird  habitat. 


Cumulative  Kadiological_EffectSzrNTS  (U) 


(U)  The  Effective  Dose  Equivalent  (EDE)  for  all  radioactive  releases  from  the  entire  NTS  site 
in  1989  to  the  maximally  exposed  individual  was  rqwrted  as  1,5  x  ICr*  millirem  to  the  whole 
body  (DOE,  1990a}.  [Ihis  translates  to  a  an  increa^  risk  (above  the  already  existing  risk  of 
2.2  X  lO"')  of  dying  of  cancer  of  1  x  lO"*®  and  an  increased  risk  (above  the  ali^y  existing  risk 
of  2.5  X  lO"*)  of  producing  offqjring  with  gen^c  disorders  of  4  x  lO"].  Natoi^d  background 
radiation  (that  from  cosmic,  terrestrial,  World-Wide  fallout,  medical  x-rays,  and  consumer 
products)  contribute  an  additional  67  miUirem  per  year*  to  the  maximally  exposed  individual  in 
the  vicinity  of  NTS  (DOE,  1990a). 

(U)  Routine  operations  of  the  proposed  test  facilities  at  NTS  would  add  an  additional  8.6 
millirem  (CEDE)  exposure  over  abmt  a  4  year  period  (2.1  milUrem/year).  This  translates  to 
an  increased  risk  (above  the  already  existing  risk  of  2.2  x  10')  of  dying  of  cancer  of  1  x  10'® 
and  an  increased  ti^  (above  the  already  existing  risk  of  2.5  x  lOO  of  producing  offspring  with 
genetic  disorders  of  4  x  10".  The  total  radiation  exposure  to  the  maximally  exposed  individual 
in  the  vicinity  of  NTS  from  all  sources  of  radiatioo,  including  the  proposed  test  ftoilities,  would 
be  about  69  millirem  per  year. 


Cumulative  RadiolPEicalJBftiKtsd 


(U) 


(U)  The  cumulative  doses  for  all  radioactive  finaa  the  catiie  INEL  site  in  1987  to  the 

maximally  exposed  individual  were  reported  as  less  than  0. 1  millittm  to  the  whole  body  (DOE, 
1988a).  The  EDE  was  reported  as  0.005  millirem.  Natural  backgroimd  radiation  contributes 
an  additional  244  millirem  per  yeari  to  Oie  avera^  individual  in  the  vicinify  of  INEL  OOOE, 
1988a). 


‘<U)  Tlii  aMmlty  Mcwn^  nMUMte  iMiOH  wl*  liik  it  mum  (U  ■  IDS  mtpmtk,  Mull  0-0  ■  tO^. 


(U)  Routine  operations  to  the  pn^sed  test  fadlities  at  INEL  would  add  an  additional  8.6 
miiliiem  (2.1  millirem/year)  to  the  maximally  eoqxised  individiial  if  located  at  the  QUEST  or 
LOFT  site.  This  translates  to  ah  increased  risk  (above  the  already  existing  risk  of  2.2  x  Id') 
of  dying  of  cancer  of  1  x  Id'^*  and  an  increased  (above  the  alre^y  existing  risk  of  2.d  x  Id 
^  of  producing  offspring  with  genetic  disorders  of  4  x  Id".  The  total  radiation  e}qx)sure  to  the 
maximally  e^^sed  individual  in  the  vicinity  of  INEL  from  all  sources  of  radiation,  including 
the  proposed  test  facilities  would  be  about  146.1  miiliiem  per  year. 

(|)  At  both  the  NTS  and  INEL,  the  resulting  increase  in  radiation  due  to  normal  operations 
rq)resents  a  small  percentage  of  the  natural  background  and  other  radiation  sources  that  the 
average  individual  would  be  e]qx)sed  to.  Therefore,  the  resulting  cumulative  imj^ct  is 
anticipated  to  be  not  significant.  The  operational  doses  are  based  on  present  understanding  of 
release  fractions  that  will  be  further  defined  by  the  ^  test  program  and  are  likely  to  be 
modified.  Updated  dose  calculations  following  operation  of  the  ground  test  facility  should  be 
compared  with  facility  release  levels  and  background  levels  to  determine  if  there  would  be  a 
change  in  the  resulting  cumulative  impact. 

Cumulative  AtmosphericEmisstoiis  (U) 

(U)  The  release  of  certain  trace  gases  into  the  atmosphere  has  potential  consequences  on  global 
conditions.  Gases  that  are  strong  absorbers  of  infrared  radiation,  such  as  carbon  dioxide,  are 
known  as  ''greenhouse"  gases  -  a  reference  to  their  ability  to  contribute  to  global  warming,  or 
the  greenhouse  effect.  Other  greenhouse  gases  are  methane,  nitrous  oxide,  chlorofluorocarbons, 
Halon-1301,  and  trcpospheric  ozone  (ozone  at  tltt  earth's  surfu^).  Increases  in  atmospheric 
concentrations  of  these  gases  from  combustion  of  fossil  fuels,  of  synthetic  chemicals,  biomass 
burning,  and  deforestation  have  the  potential  to  increase  global  temperatures.  Potential  global 
waiming  of  the  surface  air  temperature  by  1.54.5"  C  has  been  predicted  as  a  result  of  a 
proj^ed  doubling  of  the  cuneot  cooceotituions  of  carbon  dioxide  in  the  atmosphere.  The 
combined  warming  and  thermal  radiation  effects  of  other  greenhouse  gases  could  potentially  be 
as  large  as  that  from  carbon  dioxide  (DOE,  1991a). 

(U)  Several  of  the  chemicals  that  are  potential  contributors  to  global  wanning,  as  well  as 
chlorofluorocarbons,  have  been  impUcaux!  in  depletion  of  the  stratogiheric  ozone,  a  triafomic 
molecule  of  oxygen  (O,).  Cfecmc  in  the  tirato^hw  (the  rx^tm  20-35  fan  (12-22  mi)  above  the 
earth's  surface]  abso^s  short-wavelength  ultraviolet  solar  radiation  that  can  be  haitniul  to  human 
health  (e.g,  s^  cancer)  and  to  plant  and  animal  life.  Ozone  is  maintained  by  a  balance  of 
photod^ical  processes  that  can  be  disnipted  by  the  iittrodriction  of  chloiiiie,  nitre^en,  and 
other  catalysts  ^X)£,  1991a). 

(U)  Cfanstrurtion  ami  operation  of  the  proposed  gnmod  teti  ficiH^  at  QUEST  or  LOFT 

would  produce  trace  £^ises  from  combustion  of  tbasU  fuels  from  mobile  sources  and  fostil  fliel 
power  generation  and  from  release  of  process  claaaicals  during  routine  operatimis.  The 
nmyimiim  power  available  fimn  the  NTS  grid  for  use  at  the  SMTS  for  operations  wmild  be  1.2 
megawatts  (electric).  Since  the  electrical  lequiiement  for  operation  of  the  test  facility  at  SMTS 
would  require  additimul  capacity,  temporary  fossil-fueled  power  feneration  units  may  be 
required,  which  could  produce  up  ro!0,000totts/year  of  caiixmdkud^  these  would  also  be 


onissions  of  caibon  dioxide  as  a  result  of  constnictioo  of  the  ground  test  facility.  The 
cumulative  effect  of  the  test  facility  opemtions  would  be  to  slightly  increase  the  potential  rate 
of  global  wanning  discussed  earlier. 


(U)  The  operations  of  f/j^  suj^rt  facilities  may  involve  the  release  of  small  amounts  of  ozone- 
dq)leting  gases  such  as  TCA  (trichloroethane)  and  TCE  (trichloroethylmie).  However,  the 
pr^uction  of  these  gases  could  be  phased  out  in  the  early  2000s.  The  chemical  industry  is 
currently  developing  substitute  materials  to  rq)lace  the  cUotofluorocarbons.  When  suit^le 
substitutes  become  available,  the  ozone-dq)leting  gases  would  be  replaced  m  llll  operations. 
Even  if  they  were  not  rq>laced,  the  ozone-dqpleting  gases  produced  by  m  operations  would 
constitute  only  a  very  small  fraction  of  the  i^roximately  400,000  tons  of  chlorofluorocarbons 
produced  yearly  in  the  United  States  (Piccot  and  Saeger,  1990). 

Accumulation  of  THU^Waste  (U) 

(|)  Transi'iranic  (TRU)  waste  horn  0  program  activities  are  not  anticipated  to  exceed  30  nf 
(1000  ft’).  TRU  wastes  would  be  packag^,  certified,  and  stored  at  NT'S  or  INEL,  pending  later 
shipment  to  WIPP.  The  handling  procedures  and  storage  ctqpacities  at  both  NTS  and  INH^  can 
accommodate  the  volume  of  TRU  wastes  generamd  by  the  jQ  program.  However,  although 
this  volume  would  be  relatively  small  when  compa]^  to  the  total  amount  of  TRU  wastes 
generated  nation  wide,  it  would  add  to  the  growing  volume  that  would  continue  to  accumulate 
until  the  WIPP  facility  is  available  for  storage  sometime  in  die  foture. 

■CHmuMvg-W.atgLJJ5s  (U) 

(U)  NTS:  Ground  water  af^rc^riadon  for  areas  suirmindlng  the  NTS  is  reguioted  by  the  Office 
of  the  State  Engineer  and  the  Xdvision  of  Water  Resources.  Local  ground  water  supply 
problems  that  have  been  identified  include,  but  me  not  limited  to  the  Amaigosa  Valley,  Oasis 
Valley,  and  Indian  Springs  Valley.  The  construction  and  operation  of  the  ground  test  facility 
at  SMTS  would  require  iqi^roximitely  60  ndliioa  liters  (16  million  gallons)  and  1 1  millioo  liters 
(3  mhiion  gallons)  per  year,  respectively.  Although  these  quantities  are  relatively  small  in 
comparison  tc  water  requirements  for  irrigation  and  larger  facUlUes,  there  cmild  be  a  cumulative 
impact  on  the  Ash  Meadows  subbasin  as  a  result  of  tU  NTS  activities  including  dm  SMTS.  Ttie 
potential  for  a  cumulative  induct  would  increase  if  any  additimial  futilities  were  con^cted 
within  the  general  vicinity.  Water  use  in  excess  of  the  pereonial  yield  of  the  Ash  Meatkiws 
subba^,  measured  by  a  decrease  in  the  static  water  level,  would  result  in  regulation  by  the  state 
(i.e.  designation  order). 

(U)  INEL:  All  the  water  used  at  INEL  is  withdrawn  from  the  Snake  River  Piain  aquifer. 
Current  water  use  at  INEL  [0.25  mVs  (9  ftVs)  or  17.9  million  mVyr  (280  million  mVyr)) 
represesnU  only  0.4%  of  the  63  mVs  (2,220  ft*/s)  or  2.0  billioo  mVyr  (7.0  billion  fP/yr)  of 
groundwater  withdrawn  by  all  users  from  the  aquifer  in  tibe  Eaaem  Smdm  River  Plain  (ESl^). 
Most  of  the  water  withdrawn  from  the  ESRP  is  used  for  igriotiture.  the  INEL  operations 
officm  has  negotiated  wid)  dm  Idaho  Depaitmm  of  Natural  Resources  n^aiding  a  c^inied  wat^ 
right  for  2.3  mVs  (82  ft*/s)  [not  to  exceed  43  million  mVyr  (1.5  billion  mVyr)]  withdrawal 
capacity  under  the  Federal  Reserve  Doctrine.  The  constiudioo  and  operation  requirements  of 


the  ground  test  facility  at  INEL  would  require  60,000  mVyr  and  11,000  mVyr,  respectively. 
Iliis  represents  0.14%  and  0.03%  of  the  remaining  capacity  for  ground  water  use  and  0.75% 
and  0. 13  %  of  the  current  usage  at  the  INEL.  Aldiough  the  potential  for  construction  of  the  New 
Production  Reactor  (NPR)  at  INEL  would  strain  the  current  allocation  for  water  withdrawal  at 
INEL,  the  effect  of  this  ground  test  facility  can  sdll  be  considered  negligible  (Nelson,  1991b). 

Cumulative  Bird  Habitat  Loss  (U) 

(U)  Species  of  q)ecial  concern  are  listed  by  federal  or  state  authorities  in  order  to  protect  the 
species  and  their  habitats.  These  ^)ecies  may  be  rare,  localized  in  distribution,  and/or 
vulnerable  to  human  disturbance.  Reduction  in  pq)ulation  numbers  of  these  q)ecie5  may  be  due 
to  the  cumulative  efTect  of  many  small,  insignificant  impacts  from  many  sources. 

(U)  At  INEL,  species  of  special  concern  include  (^)en-country  birds.  In  general,  undisturbed, 
native  grasslands  and  desert  shrublands  that  serve  as  habitat  for  these  iqjecies  have  been  greatly 
reduced  due  to  agricultural  use,  urban  development,  and  fire.  However,  tire  INEL  r^resents 
large  blocks  of  relatively  undisturtred  native  grassland  and  desert  scrubland  that  are  largely 
protected  from  agriculture  and  other  forms  of  human  disturbance.  Industrial  develtpnent  is  also 
controlled  and  r^resents  less  than  5%  of  the  unal  areas  of  the  sites.  Thus,  INEL  affords 
excellent  habitat  for  q^n-countiy  ^recies  that  are  under  threm  from  habitat  loss  at  other 
locations. 

(U)  Construction  and  operation  of  the  ground  test  facility  at  the  INHL  -  QUEST  site  would  result 
in  a  reduction  of  habitat  for  the  bald  eagle  and  fire  peregrine  falcon  which  are  federally  listed 
threatened  and  endangered  ^recies.  Constniction  and  operation  of  tire  ground  test  faility  at  the 
INEL  QUEST  site  could  also  dtsuiib  some  nc^mg  and  foraging  Imbitat  for  the  Swainson's  hawk 
(Federal  Category  2  candidate  qpecies)  and  foraging  and  nesting  habitat  of  the  ferruginous  hawk 
(Federal  Category  2  candidate).  Ftirfhcnnore,  nesting  birds  might  be  disturbed  during  BR 
construction.  If  the  INEL  were  selected  as  the  host  installation,  and  biological  resource  surveys 
identifted  any  threatened  or  endangered  qrecies,  cocsultatiou  with  the  Fish  and  Wildlife  Service 
would  take  place  prior  to  any  construction  activities.  Seasonal  construction  tequirements  as  a 
mitigation  measure  would  depend  m  the  outcome  of  the  consultation  with  Fish  and  WUdlife 
Service.  An  additional  miiigation  measure  would  be  the  co(miu^oo  of  anifreia}  <tsst  tiles  to 
compensate  for  any  removed  during  constiuctiou.  If  constniction  occurred  in  the  vicinity  of 
nesting  sites,  mitigation  measures  would  be  devdoired  in  consultation  with  the  Fish  and  Wil^e 
Service  (DOE,  I99ia). 


4.9  EMERGENCY  PREPAREDNESS  (U) 


(U)  The  DOE  has  issued  a  series  of  orders  q)eciiyiiig  the  requirements  for  emergency 
preparedness  (DOE  5500.1 A,  DOE  5500.2A,  DOE  5500.3,  draft  DOE  5500.3A,  DOE  5500.4, 
and  DOE  5500.9),  and  each  DOE  installation  has  established  an  emergency  management 
program.  These  programs  are  developed  and  maintained  to  ensure  adequate  response  for  most 
accident  conditions  and  to  provide  the  framework  to  readily  extend  reqxrnse  efforts  for  accidents 
not  ^)ecifically  consicbr^.  The  ^ergency  management  program  incorporates  activities 
associated  with  planning,  preparedness,  and  re^nse.  Officials  at  each  install^on  have  issued 
orders  q)eciiying  the  emergency  preparedness  requirements  for  the  DOE  facilities  under  their 
jurisdiction  (DOE,  1991a). 

(U)  Emergency  prq)aredoess  requirements  for  INEL  are  ^lecified  by  the  DOE  Idaho  Operations 
Office  in  DOD  Orders  55(X).2  and  55(X).4.  The  emergency  preparedness  requirements  for  the 
NTS  are  specified  by  the  DOE  Nevada  Operations  Office  as  per  the  DOE  Order  5500  series  and 
the  "DOE/NV  Emergency  Prqiaredness  Plan.  *  All  existing  facilities  have  emergency  plans  and 
procedures  that  either  implement  the  DOE  and  site  requirements  or  are  integrated  with  the  site 
planning.  If  either  DOE  site  were  selected  for  construction  and  eperation  of  the  ground  test 
facility,  that  site’s  emergency  pitpaiedncss  lequiremeuts  would  be  revised  to  include  the  Q 
facility. 

(U)  Based  on  existing  requirements  and  plans,  the  following  procedures  would  be  implemented 
for  m  emetgency  plamdog.  The  facUi^  would  list  and  assess  the  hazards  and  potential 
accidents  associated  with  each  facility,  eperatiou,  and  activity.  An  emer^mey  planning  zone 
would  be  identified  for  each  eperation,  arid  activity  at  the  ground  test  facilit)\  Special  planning 
and  preparedness  efforts  would  be  required  for  tkt  zone  to  ensure  that  promin  and  eff«:live 
protective  actions  could  be  taken  to  minimize  the  risk  to  cn'Site  personnel,  the  general  public, 
and  the  environment  in  the  evtmt  of  an  emergeiK^y.  Procedures  would  be  develiped  to 
implement  tite  emergency  plan.  An  emergency  response  oiganization  would  be  establish^  and 
maintained.  The  otgaiuzation  would  consist  of  experieucod  and  trained  personnel  responsible 
iijr  timely  emergency  response  functions.  The  cawrgcncy  response  activities  and  the  day-tinky 
duties  and  responsibilities  of  the  personnel  would  be  coinrelided  (DOB,  1991a). 
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4.10  SUMMARY  DF  UNAVOIDABLE  ENVIRONMENTAL  IMPACTS  (U) 


(U)  Siting,  constniction  and  operation  of  the  m  program  would  result  in  some  impacts  to  the 
Mivircnment.  Most  of  these  could  be  eliminated,  avoided  or  reduced  to  insignificant  levels  by 
changes  in  project  design  or  other  mitigation  measures.  There  are  some  impacts,  however,  th^ 
cannot  be  avoided  if  the  pressed  action  is  to  be  implemrated. 

(U)  Up  to  40  hectares  (100  acres)  of  land  would  be  required  for  construction  and  operation  of 
the  jH  ground  test  facility.  This  land  would  be  unavailable  for  other  uses  for  the  duration  of 
H  Following  completion  of  the  program,  the  facilities  would  lx;  decontaminated 

and  decommissioned  and  would  be  available  for  use  by  other  testing  programs. 

(U)  Construedon  of  the  Qj  facility  would  result  in  the  loss  of  wildlife  habitat,  destruedon  of 
vegetadon,  and  dl^lacement  of  wUdlife.  This  would  be  minimized  to  the  extent  pracdcable  by 
coordinating  project  schedules  with  migratory  and  breeding  patterns  and  transplanting  those 
plants  suitable  for  landscaping  purposes. 

(|||Q)  Noise  would  be  unavoidable  during  all  grout^  tests  at  SMTS,  QUEST,  and  LOFT.  The 
noise  generatrxl  would  be  midgated  for  |||||  personnel  in  the  area  by  adhering  to  OSHA  noise 
protection  standards  and  poses  no  problem  to  offsite  population.  The  departure  of  some  nearby 
wildlife  from  their  habitat  would  occur  during  the  tests.  It  is  expected,  however  that  they  would 
return  following  the  tests. 

(|)  Radioactive,  mixed,  hazardous  and  some  TRU  wastes  would  be  generated  by  the  m 
program.  Although  these  wa:»es  can  be  handled  with  existing  facilities  and  procedures,  dm  land 
required  for  their  disposal  would  be  uoavailabls  for  other  uses. 

(|)  Unavoidable  radiation  exposure  would  include  increased  occupational  exposures  and 
exposures  to  the  general  pubUc  from  nonnal  openuions.  Consideration  of  meteorological 
conditions,  materials  composition,  and  ETS  design  would  keqi  Unsse  exposures  wdl  below 
acceptable  standards.  Preparation  of  the  PSAR  and  FSAR  wouM  ensure  that  the  |||||||  program 
can  and  would  adhere  to  these  standards  prior  to  the  commencemeot  of  any  tests. 

(U)  In  the  uhUkely  event  of  an  accident  at  the  m  facility,  there  would  be  a  possibility  that  a 
portion  of  the  land  on  the  NTS  or  the  INEL  would  be  unavailable  for  use  because  of 
confamioatioo.  This  would  i  "hide  some  grazing  land  {a  INEL). 


4.11  IRREVEFSIBLE  OR  IRRETRIEVABLE  COMMITMENT  OF  RESOURCES  (U) 


(11)  The  ineversible  or  irretrievable  commitment  of  resources  for  the  m  program  includes  the 
land  required  for  the  disposal  of  hazardous  and  radioactive  waste.  LLW  is  oirrently  di^sed 
of  primarily  at  the  WMU  3  and  5  of  the  NTS  or  at  the  Subsurface  Disposal  Area  of  the  RMWC 
at  INEL.  In  the  unlikely  event  of  an  accident,  additional  land  could  be  lost  as  a  result  of  the 
contamination  of  soil  from  radioactive  releases.  In  either  case,  the  unavailability  of  land  would 
be  restricted  to  NTS  and  INEL  for  the  most  part  and  would  preclude  the  use  of  land  for  testing 
programs  and  activities  normally  ccmducted  there. 

(|^  Construction  materials  as  weU  as  materials  and  chemicals  used  in  the  QH  testing  program 
also  would  be  irretrievable.  This  includes  the  11,000,000  liters  (3,000,000  gallons)  of  water 
used  per  year  for  (^ration  that  may  have  to  be  treated  to  remove  the  radiological  materials  then 
released  as  steam  or  discharged  to  the  sanimiy  sewer  system  (if  water  is  selected  as  the  coolant 
for  the  ETS).  None  of  the  materials  or  chemicals  required  for  the  construction  or  operation  of 
the  m  program  are  in  short  suj^ly  and  their  use  would  not  affect  local  or  national  suj^lies. 
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4.12  SHORT-TERM  USES  AP©  LONG-TERM  FRODUCUVriY  (U) 


(U)  The  short-term  effects  of  the  construction  and  operation  of  the  Ql  program  would  t)e  the 
removal  of  land  from  other  research  or  testing  uses  commonly  conducted  on  the  NTS  and  INEL 
installations.  Terrestrial  habitat  would  also  be  lost  on  the  40  hectares  (100  acres)  required  for 
the  ^cility  and  wildlife  would  be  tmnporaiily  disturbed  during  testing  activities.  Land  would 
also  be  unavailable  for  other  uses  as  a  result  of  the  di^sal  of  hazardous  and  radioactive  wastes. 
The  diort-term  use  of  the  land  would  be  negligible,  however,  since  none  of  the  alternative  sites 
are  used  for  any  other  purposes  nor  are  there  any  plans  for  their  use  for  tire  duration  of  the- 1||| 
program.  There  would  also  be  short-term  use  of  additional  energy  to  support  testing  activities 
of  the  im  program.  Although  this  use  would  be  minimized  through  the  implementation  of 
conservation  methods,  the  details  of  the  methods  cannot  be  defined  at  this  time  because  of  the 
developmental  nature  of  the  program.  An  analysis  of  the  conservation  potmitial  of  various 
alternatives  would  be  performed  as  additional  information  is  developed. 

(U)  Long-term  productivity  includes  the  potential  for  the  m  facilities  to  be  used  for  other 
testing  programs  following  decontamination  and  decommissioning.  In  addition  to  providing 
long-term  improvements  to  national  defense  capability,  the  technological  advances  achieved 
through  the  [Q  program  may  contribute  to  significant  advances  in  ^ce  exploration  far  into  the 
future. 
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ALAD  -  Air-Research  Los  Angeles  Division  (0) 
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Trichlorethaim  (U) 
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Subsurface  Di^sal  Area  (U) 
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Trsatment,  Storage,  and  Disposal  (U) 
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United 
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United  States  Air  Force  (U) 

United  States  Fish  and  WiMlifa  Service  (U^ 


USGS  ’  United  States  Geological  Survey  (U) 

USNRC  -  United  States  Nuclear  Regulatory  Commission  (U) 

UST  -  Underground  Storage  Tank  (U) 

VAFB  ’  Vandmiberg  Air  Force  Base  (U) 

WINCO  -  Westinghouse  Idaho  Nuclear  Cmnpany  (U) 

WIPP  -  Waste  Isolation  Pilot  Plant  (U) 

WSMC  -  Western  Space  and  Missile  Crater  (U) 
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GLOSSARY  (U) 


(U)  AIRDOS-EPA  -  A  computatioiial  methodology  for  estimatiiig  mviiDiimental  concentrations 
and  dose  to  man  from  airborne  releases  of  ladionoclides. 

(U)  ALARA  -  As  Low  As  Reasonably  Achievable  -  An  ^roacb  to  radiation  protection  to 
control  or  manage  exposures  (both  individual  and  collective  to  the  work  force  and  general 
public)  as  low  as  social,  technical,  economic,  practical,  and  public  policy  consideiadons  permit. 
ALARA  is  not  a  dose  limit  but  a  process,  which  has  the  obj^ve  of  dose  levels  as  &r  bdow 
^licable  limits  as  possible. 

(U)  Ambient  Air  Oualitv  Standards  •  Standards  established  on  a  ^ate  or  Federal  level  which 
define  the  ceiling  height  for  allowable  ambient  air  quality  concentrations  for  the  designated 
criteria  pollutants:  NOj,  SOj,  CO,  Oj,  Pb,  HC,  &  TSP. 

(U)  Atmospheric  Dispersion  -  The  process  of  air  pollutants  being  dispersed  in  the  atmosphere 
by  the  wind  that  carries  the  pollutants  away  from  their  source  and  by  turbulent  air  motion  that 
results  from  solar  heating  of  the  earth’s  surface  and  air  movement  over  rough  terrain  and 
surfaces. 

(U)  Attainment  Area  -  An  area  that  has  been  designated  by  the  U.S.  EPA  and  the  appropriate 
state  air  quality  agency  as  having  ambient  air  quality  [levels  below  the  ceiling  levels  darned 
under  the  National  Ambient  Air  Quality  Standards  (NAAQS)]. 

(U)  Automatic  Reactor  Shutdown  -  The  Automatic  Reactor  Shutdown  system  is  an  automated 
procedure  for  shutting  down  a  reactor  in  the  event  of  failure  of  the  reactor  control  systmn, 
excessive  coolant  outlet  temperature,  loss  of  electrical  power,  demand  SCRAM  via  uplink 
command,  or  excessive  neutron  flux.  This  system  uses  two  iodqxmdent  m^faods  of  achieving 
and  maintaining  subcriticality. 

(U)  Background  Radiation  -  Ionizing  radiation  present  in  the  enviroomeot  from  cosmic  rays  and 
nahiral  sources  in  the  earth;  background  ladiaiioa  varies  consideiably  with  locaticm. 

(U)  Baseline  -  Hie  exiting  chaiicteiizatioo  of  an  area  under  no-project  conditions. 

(U)  CoUective  Effective  Dose  Eouivalent  -  The  sum  of  the  effective  dose  equivalents  of  all 
individuals  in  an  exposed  population.  CkiUective  Effective  Dose  Equivalent  is  expressed  in  units 
of  person>rem  (or  person-ideveit). 


(U)  Collective  Dose  Equivalent  -  The  sum  tsS  the  dose  equivalmits  of  aU  individuals  in  an 
exposed  popul^ion.  CoUective  dose  equivatoat  is  expressed  in  unhs  of  person-nan  (mr  person- 
sieveit). 

on  Committed  Dose  Equivalent  fCPB)  -  The  calculated  dose  equivalent  projected  to  be  received 
by  a  tissue  or  organ  over  a  50*yeirpmiiod  after  an  intake  of  ladioouclide  into  the  body,  ltdoes 


not  include  contritnitions  ixom  extemal  dose.  Committed  dose  eqoival»it  is  cj^ressed  in  units 
of  rem  (or  sieveit). 


(U)  Confinement  Disposal  -  A  type  of  waste  buiial  ti>at  most  oft^i  subject  to  confinem^ 
di^sal  are  those  which  presmt  q)ecial  hazards  or  concerns  to  the  public  (u*  environment. 

(U)  Control  Bunker  >  The  control  bunker  is  an  earth  covered  reinforced-concrete  building  in 
which  the  ground  test  activities  would  be  controlled  and  monitoied.  Other  projected  activities 
performed  from  the  control  bunker  include  access  control  to  tite  test  station. 

(U)  Coolant  -  A  substance,  either  gas  or  water,  circulated  through  a  nuclear  reactor  or 
processing  plant  to  remove  heat. 

(U)  Cone  Release  Fractions  -  That  fraction  of  the  I^on  Product  Inventory  released  from  the 
reactor  core  during  either  normal  operation  or  during  accidental  release. 

(U)  Core  Release  -  The  quantity  of  radionuclides  released  fiom  the  reactor  core.  The  result  of 
the  Fission  Product  Inventory  and  the  Core  Release  Fraction 

(U)  Cosmic  Ravs  -  Electrons  and  the  nuclei  of  atoms,  largely  hydrogen,  that  impinge  upon  the 
earth  from  all  directions  of  ^ce  with  nearly  the  q)eed  of  light.  Also  known  as  cosmic 
radiation;  primary  comtic  rays. 

OB  Critical  Assembly  -  An  assembly  of  sufficient  fissionable  and  moderator  material  to  sustain 
a  fission  ct»in  reaction  at  a  low  power  level. 

(ir>  Cryogenic  Fluids  -  Those  fluids  that  are  below  a  temperature  of  150k.  In  the  context  of  this 
EIS,  cryogenic  fluids  include  liquid  hydrogen  and  liquid  oxygen. 

(U)  Crvogetiic  Hydrogen  -  Hydrogen  at  temperahires  below  I50k,  which  has  been  transformed 
from  a  gas  to  a  liquid.  Cryogenic  hydiog^  may  be  used  as  both  a  coolant  and  propellant. 

(U)  Cultural  Resourcqs  -  Any  building,  site,  district,  structure,  object,  data,  or  other  material 
si^uficant  in  ttery,  architecture  ,  atdtaeok^,  or  cultuie. 

(U)  Cumulative  Effects  •  The  aggtegatiou  of  prq|ect  included  effects  within  the  project’s  Regicm 
of  Influence.  The  term  cuinulative  has  also  been  used  to  denote  aggn^ted  effects  over  several 
years  as  a^tinst  net  effects  in  a  given  year. 


(U)  Curie  fCil  -  The  curie  is  the  activity  associated  with  1  gram  of  Ridjum>226.  The  etuis  is 
also  the  activity  of  that  quantity  of  ndioictive  material  in  which  3.7x10^  atmns  are  transformed 
per  second.  1  curb  3.7  x  10"  Beequerd  (Bq). 

(U)  Decommissioning  •  The  peimaneat  removal  from  service  of  the  sui&ce  facilities  and 
componems  the  ground  tea  facility. 


_ _  The  lemoval  of  unwanted  material  (ei^)ecially  ladioacdve  matgtial  from 

the  surface  of  or  fioom  within  other  material. 


D^yfid-AiT-Concentration  fPAO  -  Used  for  limiting  radiation  e}qx)suies  thrmigh  inhalatioo 
of  radionuclides  by  woilcers.  The  values  are  based  on  eigher  (committed  effective 

dose  equivalent)  dose  of  5  rsan  or  a  nonstochastic  (organ)  dose  of  50  lem,  whichever  is  more 
limiting. 


(U)  Dgnved  CoDcenttation  Guides  -  Reference  values  for  conducting  radiological 

environmental  protection  programs  at  operational  DOE  fecilities  and  sites. 


(U)  Bsyar  -  A  double  walled  glass  or  metal  flask  container  that  is  well  inaiil^twi  with  a  vacuum 
in  the  annulus.  It  is  used  for  storing  liquified  gases  and  hot  or  cold  beverages.  Large  vessels 
are  used  for  truck  and  rail  movonent  of  liquified  gases. 


(!■)  Process  -  HHH 

diffusion  process  uses  a  chemical  vapor. 


The 


(U)  Bistuibed  Arsa  -  Specific  land  area  which  has  had  its  surface  altered  by  grading,  digging, 
or  other  activities  related  to  construction. 


(U)  RQ5?,  -CfinUBltnignt  ~  Dose  commitment  is  that  total  radiation  dose  equivalent,  inteinal  or 
external  in  origin,  to  the  whole  body  or  specified  part  of  the  body,  that  will  be  received  during 
the  50-year  period  following  the  release  of  radioactive  material  to  the  specific  environment. 
Dose  quantities  that  apply  to  the  "Whole  Body"  shaU  also  apply  to  the  head  and  trunk,  active 
blood-forming  oigans,  gonads,  and  lens  of  the  eyes.  Dose  quantities  that  apply  to  "Other 
Qrans"  shall  apply  to  those  oigans  not  ^Kcified  alxwe. 

(U)  Cose. JBttlliyalgllt  .CH)  *  The  product  of  idisorbed  dose  (d)  in  rads  (or  gray)  in  tissue,  a  quality 
factor  (Q),  and  (kher  modifying  factors  (N).  Dose  equivalent  (H)  is  expressed  in  unitjt  of  rem 
(or  Revert). 


(U)  Dynamometer  -  An  inrtmment  used  for  measuring  mechanical  force. 

(U)  £DE- “Effective  Dose  Equivalent  (H.1  -  The  sum  over  gifted  tissues  of  the  products  of 
the  dose  equivalent  in  a  tissue  (HJ  and  the  weighting  fhetor  (W,)  for  the  that  tissue,  i.e.,  Hg « 
WJB,.  The  effective  dose  equiva^  is  ejquessed  in  units  of  rem  (or  sievext). 


(U)  ETS  Release  Fractions  -  The  fraction  of  rariinnucllrien  sent  to  the  ETS  that  relRasad  from 
the  Effluent  Treatment  System. 

(U)  Effluent  -  Waste  material  discbiiged  into  the  eavirooment.  In  the  case  of  tills  EIS,  the 
mqior  effluent  of  concern  is  that  produced  by  the  testiog  of  the  ground  test  articles. 

(U)  Effluent  Treatment  System  (ETS)  -  A  system  designed  to  remove  flsskw  contaminants 
geneiated  as  a  result  of  some  of  the  ground  testing  activ^.  The  ETS  would  be  designed  to 
treat  radioactive  piiticulaie,  iodine,  and  noble  gas  seleaies. 


GL-3 


rm  Emission  Factor  -  Ihe  late  at  which  a  PoUulant  is  emitted  fiiom  a  point,  line,  or  area  source. 


(U)  Endangered  Species  -  A  species  that  is  threatened  with  extinction  tfanxighcxit  all  or  a 
significant  portion  of  its  range.  Defined  by  the  Endangered  Species  Act,  as  amraided  (16  USC 
703  et  seq.). 

(U)  Engine  Noizle  -  The  engine  nozzle  is  the  orifice  through  which  the  hot  hydrogen  propellent 
is  ejected  to  initiate  thnist. 

fUi  Engine  Integration  Test  tETD  -  The  Engine  late|gration  Test  is  a  test  designed  to  demonstrate 
^e  propellant  management  system  without  an  cpeiating  reactor  in  the  loq).  Heat  would  be 
general^  by  combusting  hyd^gen  in  an  oxygen-rich  environment. 

(U)  Epicenter  -  The  point  on  the  earth’s  surface  directly  above  the  focus  of  an  earthquake. 

(U)  E?^sure  rate  00  -  The  mqposure  per  unit  time. 

(U)  Fission  Product  Inventory  -  Those  radimiuclides  created  within  the  reactor  core  during 
operation  (including  the  unreacted  fuel  material). 

(U)  Fuel  Element  -  The  smallest  rtructurally  discrete  part  of  a  reactor  or  fuel  asstmibly  that  has 
nuclear  fuel  as  its  principal  constituent.  Tlie  term  fuel  element  is  a  general  term  and  a  more 
pr»:ise  term  such  as  fuel  pellet,  plate,  rod,  pin,  cluster,  bundle  or  subassembly,  or  as^bly 
should  be  used. 


(U)  Fuel  Kernels  •  Fuel  kernels  are  the  center  of  the  fuel  particles  which  contain  the  enriched 
uranium. 


(HI!)  Fuel  Particle  -  A  fuel  particle  is  a  tiny  microspbere  that  contains  fissile  material.  It 
consists  of  either  a  kenml  of  highly  enriched  uranium  carbide,  concentric  carbon  layers  of 
varying  densities,  and  one  or  more  refractory  coatings 


(U)  Full-Scale  Facility  -  The  full-scale  facility  consists  of  the  sub-scale  facility  expanded  m 
accommodate  the  HIT,  mini-GTA,  GTA  and  QTA  testing  activities.  Additional  upg^  from 
the  sub-scale  facility  includes  additional  testing  cells,  coolant  ston^  and  control 
instrumentation. 

(G)  Gelation  Process  -  This  is  one  of  three  processes  used  to  create  fuel  kernels.  The  gelation 
process  uses  a  ciicanical  reaction  that  creates  oxides. 

(G)  Gigawatts  -  a  unit  of  power  equal  to  1  billioa  watts. 

(Mi)GlOUnti  Tea, Mclcifi1A)"TheOiotmd  Teat  Articles  iieassito 

which,  as  they  are  tested.  gtaMy  approach  the  desired  procotypicamditioirto 

Test  Article  (QTA).  tlieiiiiru-OTAsiieHHHHHil  ^^^^'‘^^^^*"l 


(U)  Half-life  -  The  time  lequiied  for  tte  activity  of  a  radicmuclide  to  decay  to  half  its  value; 
us^  as  a  measure  of  the  peisrstmice  of  radioactive  materials.  Each  radionuclide  has  a 
characteristic  constant  half-life. 


(U)  Halogens  -  Any  of  the  elements  that  form  part  of  group  vn  A  of  tlm  periodic  table  and  exist 
in  the  free  state  ncimally  as  diatomic  molecules,  these  include  fluorine,  chlorine,  bromine, 
iodine,  and  astatine. 

(U)  Heliocentric_Qibit  -  A  sun-centered  orbit. 


(|||H)  Hot  Hydrogen  Gas  Generator  -  This  is  a  generator  that  generates  hot  hydrogen  gas 
(^rox  2700  K;  2430°  C)  by  combufring  hydrogen  in  an  oxyg(m-rich  environment.  The  hot- 
hydrogen  gas  generator  is  us^  as  part  of  the  Engine  Intention  Test. 


(U)  Inversion  -  A  reversal  of  a  normal  atmo;q)heric  temperature  gradient,  causing  increasing 
temperatures  with  height. 

(U)  Ionizing  Radiation  -  Radiation  that  can  di^laoe  dectrons  from  atoms  or  molecules,  thereby 
producing  ions. 

(U)  Irreversible.  &  Inetrievabie  Commitment  of  Rgsouroes  -  Involves  land  areas  committed 
during  operation,  bmding  for  construction  and  materilals,  chemicals,  and  water  that  would  be 
consumed  during  coustiuctioo  and  operation  and  would  be  unable  to  rqrlace. 

Isotope  -  Isotopes  of  an  element  are  atoms  that  contain  the  same  number  of  positive  nuclear 
ch^es  and  have  the  same  oxtra-nuclear  electronic  stnictuie,  but  differ  in  the  numbm’  of 
neutrons. 

(U)  iKSfllJSjfifea  -  The  e#ect  cm  the  atmnic  propcrrics  of  isotopes  of  the  sanm  ekmcol  bctwcM 
two  molecules  or  between  different  positions  in  a  single  molet^. 

(U)  Jonie  -  A  unit  of  energy  of  work  eqttivalest  to  1  Walt  per  seomd,  0.737  foot-pound,  or  4. 18 
calories. 

(U)  Kelvin  fKl  •  A  temperature  scale  that  designates  absolute  zero  as  0  K. 

on  Unit  Dispoffll  Peariaiom  fUm  •  Hmntais  wsKS  wbict  la  MMea  to  learioioiis  for 
land  dii^msal  as  identified  and  defined  in  40  CFR  Put  268. 

(U)  l.avel  nf  Impact  -  For  each  environmental  resource  and  its  elements,  there  are  q)edftc 
definitions  for  negligible,  low,  tnodente,  and  high  impacts  for  the  EIS. 

nnuiimEhMyiTWwtLBn-llieaiiMniBMJisiiiibiiii^ 

unit  loigth  of  particle  tuck,  e^»prf«nd  as  the  amount  of  energy  in  Mev/um  or  Kev/um. 


(U)  Low  Level  Wastes  flLLWt  .  All  ladioactive  waste  not  classified  as  higli-level  waste,  spent 
nuclear  fuel,  transuranic  waste,  uranium  mill  tailings  or  Mixed  Waste.  LLW  can  contain 
transuranic  nuclides  in  concentrations  aot  greater  than  100  nanocuries  per  gram. 

(U)  Maximum  Contaminant  Level  tMCLi  •  The  maximum  permissible  level  of  a  contaminant 
in  water  which  is  delivered  to  the  free-flowing  outlet  of  the  ultimate  user  of  a  public  water 
system.  MCL  values  are  repotted  in  the  EPA  National  Piimaiy  Drinking  Water  Standards  (40 
CFR  141). 

(U)  Meg^joules  -  A  unit  of  energy.  Woik  perfonned  when  power  is  e;q)ended  at  the  rate  of 
1  watt  for  1  second.  The  woik  peiformed  by  1  newton  acting  through  a  distance  of  1  meter. 
Million  joules. 

(U)  Megawatts  -  a  unit  of  power  equal  to  1,000,000  watts. 


(U)  Mesozoic  -  a  period  of  geologic  time  extending  from  about  245  million  to  66  million  years 
ago. 


(U)  millirem  -  A  fracticmal  unit  of  rem.  1  mUlirem  =  1  x  10^. 

(|m|)  Mini-GTA  -  The  mini-GTA  is  the 

(U)  Mitigations  •  Methods  to  reduce  or  eliminate  adverse  project  imp3£X&. 


(U)  Mixed  Wastes  -  Ws^  containing  both  radioactive  and  hazardous  components  as  defined 
by  the  Atomic  Energy  Act  and  the  jResource  Conservation  and  Recovery  Act,  re^peOivdy. 


(tJ)  Non-attainment  Area  *  An  area  that  has  been  designated  by  the  U.S.  EPA  and  appn^iiaie 
state  air  quality  agency  as  exceeding  one  or  more  National  Ambient  Air  (Quality  Standbuxis. 


-  The  range  of  fuU-power  operation  cooditioas  that  can  be  achieved  when 


seasonal  variations  in  ambient  conditions  are  taken  into  account. 


(U)  Nuclear  Element  Tests  tNETl  -  niis  is  a  series  of  tests  designed  to  demonstrate  the  integrity 
and  petformanoe  of  fuel  elmeot  designs  under  coodiliofts  of  high  temperature  and  moderate 
bydix^  flow. 


(U)  Nuclide  >  An  atomic  nucleus  specified  by  its  atomic  weight,  atomic  number,  and  energy 
state. 


(U)  Operational  Boundary  •  The  (Rations  boundary  b  the  reactm'  building  (ot  the  nearest 
physical  personnel  hanier  in  cases  where  the  rractor  buildiog  is  not  a  {nindpal  physical 
persoimel  bankr)  where  the  reactor  chief  administrator  has  direct  authority  over  all  activities. 
The  area  within  this  boundary  shall  have  prearranged  evacuation  procedures  koown  to  peraraind 
frequenting  the  area. 


of  the  code. 


Aa  acronym  for  OSNL  Isotope  Qenaiation.  ORIGEN-2  is  the  second  generation 


^  Kw.glear  Tests  (PND  ■  Particle  Nuclear  Tests  are  a  series  of  in-ieactor  tests  to 
nnine  candidate  fuel  particle  behavior  and  foilure  mechanisms  when  subjected  to 
heatiiig. 


Jiw  gamye  Keactor  totegrai  Pgifonnance  Element  Test  fPiPEn  -  This  is  a  series  of 
tests  designed  to  demonstrate  the  reactor  fuel  elmnents  operation  at  prototypic  power  densities, 
temperatures,  pressures,  flow  rates,  and  power  durations.  The  PIPET  would  consist  of  ■■ 


PSTtiPle  pw  RtrftgtorjflPBR)  ■■  The  Particle  Bed  Reactor  is  a  nuclear  reactor  fueled  by 
elements  coinprised  of  small  microspheres  pk;»d  in  an  annulus  formed  by  a  cold  and  hot  ftit. 
The  reactor  is  cooled  by  cryogenic  liquid  hydrogen. 

(U)  Stability  Class  -  Stability  classes  ranging  from  A  (extremely  unstable)  through 

F  (Mi^erately  Stable)  indcate  the  turbulent  nature  of  the  atmosphere.  Extremely  unstable 
conditions  enhan^  diffusion  (generally  reducing  pollutant  concentrations)  while  moderately 
stable  conditions  inhibit  diffusion  and  pollutant  dispersion. 

(U)  ElhlBg  •  The  elongated  pattern  of  contaminated  air  or  water  originating  at  a  point-source 
emission,  such  as  a  smokestack,  or  a  waste  source,  such  as  a  hazardous  waste  dii^wsal  site. 

Center  pistsfice  -  The  distance  from  a  power  or  testing  reactor  to  the  nearest 
boundary  of  densely  populated  center  containing  more  than  25,000  residents  (see  10  CFR  73.2). 

(U)  faietmial  Yield  -  The  amount  of  water  that  can  be  withdrawn  on  an  annngi  from  a 
groundwater  basin  without  depleting  the  reservoir. 


(U)£n 

engine. 


-  In  the  context  of  this  EIS,  the  propulsion  system  is  the  EBR  reactor 


(U)  Etadwctipn  Reaetor  -  A  reactor  whose  primary  purpose  is  to  produce  fissile  or  other 
materials  or  to  perform  irradiations  on  an  industrial  scale.  Unless  otherwise  Rifled,  the  term 
usually  refers  to  a  plutonium-production  reactor.  Reactors  in  this  class  include  Me  mateiTal 
production  reactor,  isotope-production  reactor,  and  kradiadon  reactor. 


(see  10  CFR  73.2). 


An  area  encompassed  by  physical  barrkn  to  which  access  is 


hydrogen  coolant. 


A  series  of  tests  to  investigate  the 


(U)  Qualify ing  Twt  AtiglsiOTA)  -  The  C^ialifying  Test  Article  is  a  system  which  simulates 
the  qperadon  of  the  complete  engine  sysim  at  near  pioiotypical  flight  conditions. 


(U)  Ouatemarv  >  A  geologic  pedod  of  the  Ceaiozoic  era  ext^lag  from  about  1.6  millioa  years 
ago  to  the  prescait. 

(Uj  Radionuclide  -  An  unstable  nuclide  that  decays  toward  a  stable  state  at  a  characteristic  xate 
by  the  emission  of  ionidng  radiadon. 

(U)  Radioactive  Waste  ~  Materials  ftom  nuclear  operations  that  are  radioactive  or  are 
contaminated  with  radioactive  materials ,  and  for  which  use,  ime,  or  recovery  are  impractical. 

(U)  Radioactivity  -  The  ^ntimeous  decay  or  disintegratioa  of  unstable  atomic  nudei, 
accompanied  by  the  emission  of  ladiation. 

(U)  Radioisotope  -  Nuclides  of  tiie  same  elemmit  (same  number  of  protons  in  their  nudei)  that 
differ  in  the  number  of  neutrons  and  that  spontaneously  emit  particles  or  dectromagnetic 
radiation. 


power  of  the  reactor. 


-  The  reactivity  control  system  is  a  system  capable  of  controlling  the 


(U)  Region  of  InfliAence  >  The  taigest  region  which  would  be  e}q)ected  to  receive  measurable 
impacts  from  the  preposed  action. 

(U)  iSm  *  The  unit  used  to  measuro  dose  equivalent.  Hie  im  is  the  product  of  the  absorbed 
dose  (D  in  rads)in  tissue,  a  quality  factor  (Q),  and  (^her  modifying  factors  (N).  (1  rem  ^  0.01 
Sievert  «  100  rem  »  1  tissue). 


(TJl  Remote  Inspection  and  Maintenance  System  •  Inspection  and  maintenance  of  radioactive  or 
contaminated  ^juipment  by  means  of  a  mantjHilator  or  rdx^. 


(U)  Research  Reactor  >  A  research  reactor  is  a  device  desigittd  to  support  a  self-suirtaining 
neutron  chain  reau^on  for  leseaich,  or  devehpmeutal  {wiposes,  and  whi^  may  have  provisions 
for  the  production  of  oonfissile  rai^isotipes. 

(U)  Rural  Zone  -  A  rural  zone  is  a  sparsely  populated  bi«t  fM  directly  comroiled  area  or 
neighborhood  where  evacuation  of  all  personnel  can  be  achieved  in  less  than  2  hours  using 
available  resources. 

(11)  SCRAM  System  - 1)  A  sudden  shutting  down  of  a  nuclear  reactor,  usually  by  dio|ping 
safdy  tods,  when  a  predetermined  owtroo  Hux  or  other  dangerous  condition  occurs.  2)  To 
close  down  a  reactor  by  bringii^  about  a  scram. 

(U)  Stevert  fSvl  -  A  unit  used  to  measure  dcue  erptivatent  Tbe  Sievm  is  the  poduttt  of  the 
absorbed  dose  (D  in  gray)  in  tissue,  a  qualhy  &ct^  (0)*  aud  other  modifying  fsetora  (I 
Sv  »  100  lem  liOul^ldh^ram  tissue). 


(U)  Sipiificance  of  Impact  -  Deteimined  by  applying  criteria  established  by  the  Councfl  on 
Environmental  Quali^  in  leguladoo  implemmiting  the  procedural  provisions  of  the  Narional 
Environmental  Policy  Act  (40  CFR  paits  1500-1508). 

(U)  Site  Boundary  »  Hie  site  boundary  is  that  boundaiy,  not  necessarily  having  restrictive 
barriers  surrounding  the  (^rations  boundary  wherein  the  reactor  admini^rator  may  directly 
initiate  emergency  activities.  The  area  within  the  site  boundary  may  be  frequented  by  people 
unacquainted  with  reactor  ojperation. 

(t  J)  Site-Specific  -  CharacterKtic  of  a  gec^saphically  defined  location  that  may  vary  consitterably 
from  characteristics  of  adjacent  locations  or  the  characteristics  of  a  larger  area  within  which  the 
location  in  questions  is  contained. 

(U)  Solid  Wastes  -  Waste  material  that  is  an  essentially  in  a  dry,  solid  form.  Waste  may 
include  well-drained  containers  or  liquids  which  have  been  «itr8iq>ed  or  c^rwise  solidified  so 
that  they  will  retain  their  solid  form  withmit  the  presence  of  free  liquids  during  handling, 
transportation,  storage,  or  diq[K)sal.  Viscous  waste  rnmerial  is  det^mined  to  be  a  solid  by  testing 
in  accordance  with  American  Society  for  Testing  Materials  Standards  D4359,  “Stantl^  Te^ 
Method  for  Determining  Whether  a  Mmerial  is  a  Liquid  or  a  Solid.  ” 


(U)  Source  term  (System  Rel^sel  -  The  quantity  of  radiomiclides  released  from  the  test  system 
to  the  environment  during  either  c^terational  or  accidental  conditions.  The  Smrrce  Term  is  the 
product  of  tite  Fission  Product  Inventery,  the  Core  Rdease  Fractions,  ard  the  ETS  Release 
Fractions. 


(U)  Special  Nuclear  Material  -  Plutonium,  uraniuffl-233,  uranium  enriched  in  the  isotope  233 
or  in  the  isotope  235,  and  any  other  material  which  tlm  NRC,  pursuant  to  the  provitioas  of 
section  51  of  the  Atomic  Energy  Act  1954  (tetenninss  ttr  be  special  nudear  material. 


_ _ _ ^  -  Specific  impulse  is  a  meftsure  of  the  effectiveness  of  rocket  engine 

and  is  expressed  in  units  of  time  (seconds);  it  represents  the  capability  d’  getteiating  a  unit  of 
force  (iM^ijds)  for  a  given  period  of  time  (seconds)  for  a  unit  of  propdiaat  weight  (pounds). 


(tij  Sub-Scale  Facilitv  -  Tfes  sub-scale  fldlity  k  the  to  phsss  of  the  ground  test  activity  that 
is  intended  to  accoffimodate  tis^-  HPHT  ti^tii^.  The  rntb-scnle  faci^'  wouldvijoclude  a  control 
bunker,  data  acquisition  and  hmsumeotatipn/ooatrol  lystems,  a  receiving  and  assembly  f&dlity, 
&  test  cell,  a  coolant  suf^y  system,  an  effluent  treatment  system,  a  remote  inspection  arid 
maifltenansg  system,  roa^  and  seivinhs,  and  sifeguasds  mid  {lyrical  semiiify. 


(U)  Supeicifeicai  Fluids  Process  -  This  is  ODs  three  processes  uaed  to  create  to  kmtos. 
This  process  involves  the  deposition  of  zhoonium  into  a  pious  ufinium*caii!boo  kernel. 
Siqieiaitical  fluldi  are  non-wetting  denre  gases  and  are 

pressure  in  a  controlled  reaction  dumber.  They  are  nied  to  ciHy  tite  rtirconium  cailtide 
precursors  into  the  fine  promdty  of  the  keroeL 

(V)  TIteimolurniflgscfltt  ■  These  instruments  measure  ioiiizing  radiation  expo^ 

from  natural  radiosetivi^  in  the  air  and  soil,  ciumic  radistion  fiom  outer  space,  nllout  from 


nuclear  we^ns  tests,  mdioactivity  from  fossil  fuel  burning,  and  radioactive  emissions  from  site 
operation  a^  other  industrial  processing. 

(U)  Threatened  Species  -  A  ^>ecies  that  has  the  potential  to  become  endangered.  Defined  by 
tlte  Endangered  Species  Act,  as  amended  (16  USC  703  et  seq.). 

(U)  Throst  to  Weight  Ratio  -  This  is  the  ratio  of  thrust  divided  by  weight. 

(U)  Transuranic  Waste  (TRUl  -  Radioactive  waste  containing  a^ha-emitting  radionuclides  having 
an  atomic  number  greater  than  92  and  half-lives  greater  than  20  years  in  concentrations  greater 
than  ICO  nci/g. 

(U)  Tmbo-Pump  >  An  abbreviated  form  of  tuibine-immp,  or  regenerative  pump:  rotating  vane 
device  that  uses  a  combination  of  mechanical  impulse  and  centrifugal  force  to  produce  high 
liquid  heads  at  low  volumes. 


(U)  Unrestricted  Area  •  An  area  to  which  access  is  not  controlled  for  the  purpose  of  protecting 
individuals  from  mqrosure  to  radiation  and  radioactive  materials. 


(U)  Uiban  Boundary  -  The  urban  boundary  means  the  nearest  boundary  of  a  densely  populated 
area  or  neighbortiood  contaming  pc^latitm  of  such  number  or  in  such  a  location  that  a  complete 
r^id  evacuation  is  difficult  or  carmot  be  accomplished  within  2  hours  using  available  resources. 


(D)  Wetlands  -  Areas  defined  by  the  prevailing  vegdation  types  and  soil  moisture  content  and 
consisting  of  ve^station  types  a^  soil  moisture  coimmt  and  cmisisting  of  vegetatiim  typical  of 
soils  that  are  saturated  for  a  mqjor  portion  of  the  year. 
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